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Detector simulation and implementation in physics AN

simulation is ongoing » Los Alamos

EST.1943

« Different geometries for the FST geometry in GEAN4 C.P. Wong, X. Li, A. Morreale

proposed forward silicon
tracking detector (FST) has
been implemented in the
Fun4All simulation.

e Optimization underway.

Material budget scan
o e Track momentum resolution ° The proposed FST
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input

We will document the updated studies and summarize detector requirements.
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Heavy Flavor hadron reconstruction demonstrated 25
in PYTHIA simulation

* PYTHIA simulation for 10 GeV electron and 100 GeV proton collisions
with integrated luminosity: 10 fbL.

» Los Alamos

NATIONAL LABORATORY
EST.1943

e Reconstructed D-meson and B-meson mass distributions.

Primary vertex resolution: 20 um.
Tracking performance implemented in the simulation.
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* 95% K/m/p separation is implemented.
* Trackn:0.5to4.
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e Clear D-meson and B-meson
signal can be determined with
one of the initial silicon tracker
designs.

* The projected R, for
reconstructed Heavy flavor has
been updated.



New heavy flavor observables under study
* Heavy flavor jet tagging and sub-structure under study.

Jet angularity definition:

e Light-jet and charm-jet jet angularity comparison:

Jet angularity t, (a = 0.5)

10° 3 AA AA‘:

FA

10° 3 A
A

10°F

103;- e A
E®  —A Light jet ° A

B 4 Charm jet

10%

AAAA Work in§

B

* New exotic state structure studies at the EIC.

Penta-quark state?
PRD 71, 014028 (2005)
PLB 662 424 (2008)

Tightly bound

D-meson molecule?
PLB 590 209 (2004)
PRD 77 014029 (2008)

Weakly bound

o
PRD 100 0115029(R) (2019) ‘et @ —.

%"‘@\ ®

Ta = TEP

Jet angularity t, (a = 1)
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X. Li, C.P. Wong

Jet angularity t, (a =-2)
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LBNL Group:

Matthew Kelsey, Nu Xu, Sooraj Radhakrishnan, Xin Dong, Yuanjing Ji

Representative Acceptance Plots

Gluon PDFs, charm F,, nPDFs
Heavy hadron pair production — gluon TMDs, Sievers, linearly polarized gluons

Cold nuclear medium effects in e-A collisions (e.g., Ac/D°)
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DY—= Kt Reconstruction ceeeef

BERKELEY LAB
PYTHIA e+p 184275 GeV, |n|<3, ~0.013 fb'! All tracks momentum-+position smearing with EIC detector matrix
><.|03pT>0G.eV p,>0 GeV p, >0 Gev p, >0 GeV 3000— ‘pT?OG?V. ‘ -
DK 4p0 o572 A, D7k #D°= 18614 | [ D>k #0° = 20647 :\\foe'(” #D° = 20873 EDO%K” #D° = 9343
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* PID up to +10 GeV/c greatly improves signal significance (x2.5)
* PV resolution studies in smeared PYTHIA sim.
* Comparable to all-Si full GEANT+tracking studies in x-y plane
PYTHIA FastSim Simple PV Fitter All-Si Full Simulation
~ 60
; g E :
* 2nd vertex reconstruction (r¢ plane) S ofaverage i resoatn T —
8 El - Inl<1(mult)~5-20 | ==
enabled by decent PV resolution Y IS G K. B R \
. . 2 E E e 12—
*Simple topo. Variables (r¢ plane): 3 a0pl L N e
cos[0(rd)] > 0.98; Decay length>40 & zof- e L aevents
Hm; Krt do(rd))<150 pHm —> Additional g 10; h++“’+ T idzf-gTz Rey Cruz Torres, et al
increase in significance T T T T e

Multiplicity
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- b
D** and Bottom Reconstruction K&l

BERKELEY LAB

Reconstruction studies of D**—>DPrtsiow
- Slow pion required to hit inner two Si layers (6p/p~10%)

- Reconstructed via Am = m(D**) - m(D°)
DO>Krm: pT>200 MeV/c, |n|<3, perfect PID, | m(D%ops) | <30 MeV

4 g T 02000 . —— -
D**signal significance E ool w1 2 1800F v 3
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slightly under than D° with CowoE 3 D aijgg_ -0 3
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Two inner layers:

Min. pr =70 MeV/c Bottom studies enabled by measurements of displaced charm hadrons
(+leptons)

14.04 cm
——
15.72cm

From Rey’s all-Si detector

Including pointing resolution from detector matrix + PV resolution on previous
slides - Good separation between prompt and non-prompt
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Charm-tagged jets as a probe of intrinsic

stran geness
[Arratia, Burleson, Furletova, Hobbs, Nam, Olness, Sekula, Surrow] _

IZoom in alt mm scale of displaced vertices inside R=1 charm jet Event display of EIC baseline-like detector modeled in Delphes

e Flavor-tag the charm jets (p{/®'>5 GeV) using counting of signed high-impact-parameter (HIP) tracks
(p;*>0.75 GeV, N, > 1,

IP3D significance>3.75 after optimization)

o Light jet efficiency of 10> maintained (0,0, Oo) in pm Average HI.P—traf?f—‘only charm
imizati tagging efficienc
by (re-)optimization gging y
(20,20) 12%

e Also explored PID-based tagging with K, e, u
e Vertexing (Nam, Surrow) and jet substructure (100,20) 9.4%
(Burleson, Sekula) tagging studies ongoing

(100,100) 8.0%



https://arxiv.org/abs/2006.12520

Charm-tagged jets as a probe of intrinsic
strangeness

[Arratia, Burleson, Furletova, Hobbs, Nam, Olness, Sekula, Surrow] _

2 CC-DIS, 10GeVx275GeV, &*>100 GeV?

a e 2 CC-DIS, 10GeVx275GeV, @’>100 GeV?
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Compare statistical uncertainty (gray) on yield of We observe strong potential to better understand the
HIP-tagged charm jets (suppressed strangeness) existing tension using EIC data and specifically the CC DIS

(diamonds) comparing suppressed and enhanced tagging approach (enhance efficiency) this will be a crucial
strangeness. The range is motivated by tension in component in an eventual global strangeness analysis at
CTEQ18 PDF fits to different data sets (fixed EIC. The range of x with the highest sensitivity is currently
target, LHC, etc.) poorly understood.

in 100fb! (10x275) to the relative yield variation l process. We believe that with further evolution of the
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https://arxiv.org/abs/2006.12520

Heavy Flavor Summary

> Feasibility of measuring several heavy flavor channels (D#, D° D_.*, B*, B®, D**)
under investigation

» Effects of vertex resolution, PID, detector layout, etc on heavy flavor
reconstruction have been studied in detail

» Specific detector implementations (FST @ LANL and silicon tracker @ Berkeley)
being studied using both full simulation and fast smearing

» Other methods of accessing heavy flavor such as looking at jet substructure and
‘high impact’ tracks within jets are also being pursued



1-Jettiness — L. Cunqueiro, P. Jacobs, H. Klest, S. Lee

https://arxiv.org/abs/1303.6952 - D. Kang et. al.

Global event shape; calculable with high theoretical precision (chris Lee, Jets/HF WG meeting Apr. 6)
Similar experimental precision at EIC? Opportunity to measure running of «,

Experimental studies ongoing: uncertainties, detector requirements

PYTHIA, EICsmear

x-Q? resolution, statistical uncertainties, effects of cuts, comparison to HERA measurements
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https://arxiv.org/abs/1303.6952

Jet-based measurements of Sivers and Collins asymmetries
at the future Electron-Ion Collider

Miguel Arratia,'>2'* Zhong-Bo Kang,®>* % T Alexei Prokudin,®?'* and Felix Ringer”™ 5%

Today on arXiv:2007.07281
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Performance estimates

Jet-energy resolution

0.25
anti k7, R=1.0 jets
0.20 —e— Gaussian Fit
Standard deviation

0.15

0.10

0.05

0.00

40 60 80
generated jet energy [GeV]

20

100

momentum resolution

0.10

0.08

o
=3
&

gr/p¢ resolution
o
o
=

0.02

0.00

Momentum-imbalance

Collins requires jet-energy resolution, PID and

Sivers requires momentum-imbalance resolution

-0.5

-0.5 0.5

PID requirements

anti kr, R=1.0 jets
Gaussian Fit
Standard deviation

\\/\

—_—

N

30 40 50 60 70 80 90

generated jet energy [GeV]

20

7t pseudorapidity

104275 GeV
0.15 < > < 0.20
0.1 <y < 0.85

10 20 50 10
7% momentum (GeV)

Baseline specs meet requirements; improved jet-energy resolution would improve
zh and gT resolutions, enabling more-differential measurements (studies ongoing)
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Photoproduction Jet Smearing and Angularity — B. Page

* Generate jets in photoproduction region (10> < Q%< 1.0)

at top energy in PYTHIAG
* Find jets in lab frame using Anti-k; and R = 0.8

e Study detector effects using eic-smear with the Handbook

Detector v1.2 implementation

* Foreach particle level jet that passes
criteria, select associated smeared jet and
plot (Smear — Particle)/Particle p; or energy

{Smeared-Particle)Particle Jet E Ve E Ft > 10 ROE default dROS

—— Default Cuts oE
—— Mo HCal

|Senmared-Parlick) Panicle Jet Pt Vs Exa P1 > 10: A0S default RIS e Look at jet pT/ energy resolution
E a.s:
L] F_
= 9-45 —— Default Cuts o‘p.l.
‘-'Ef 03~ —— No HCal
EE L".Ez—
:E.: ::1.12—
- ﬂ':_ H “|__| — = w @5 -
- LT T TT A % o4 -
_mg_ | s A ﬂg M%_
o £ oef
03 3 F
3 b o
: 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ﬂ:_
05 - 7 i 2 3 z S
Farlicle Jet Eia | =
. —0.2 E—
* Energy and p; resolutions look reasonable E
* ~10% resolution for Handbook (default) WeE
detector setup o5

L1 | T N N I I | IIIIIIIIIIIIIIIIIIIIIIIIII
10 20 30 40 £ &0 o &0 1om0 100

Faricle Je1 E



Reconstruction Bias from Neutral Hadrons

For each smeared jet with p; > 10 GeV,
select associated particle level jet:
significant bias and degradation in
resolution is seen at low eta and low p;
(low-x region) for default Handbook
implementation

Default detector preferentially selects
jets containing neutral hadrons which
smear to higher energies due to poor
HCal resolution

r 0.5
£ o4b — 85%/\E ® 7%
I — 65%/VE ® 6%
03¢ — 45%/{E ® 6%
0.2:—
0.1f—
- ]
o H
—0.1f—
—0.2f—
—03[
—04f
_0.5:IIII|IIII|IIII|IIII|IIII|IIII
—2 -1 0 1 2 3 4

Smeared Jet Eta

£ OSE
E t4f=  — Default Cuts
m -
£ o3fF —— NoHCal
& = T T
L opep
m -
b u
E 4] ” _ _
of LLL HH tH:
—ﬂ'.1f— T ] I11
a2
-0.3 f—
04
: 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
053 -1 o 1 z 3 4
Smear Jet Eta

lgnoring HCal information when reconstructing
jets improves resolution but at the cost of
severely reducing fraction of jets containing
neutral hadron
Increasing HCal resolution in barrel improves
situation — need to see if these resolutions are
feasible
More studies needed to assess effect such
biases will have on various observables
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Angularity Smearing

Smeared Va Paricle Tau Pt > 10: AR08 default dROS akt20

Smeared Log,,(Tau)

Smeared 1 (a=0.5)

Smeared 1 (a=-2.0)

—_

=

=1

do

_IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

I

a=-2.0

£ & 4 4 = -1 0
Particle T (a=-2.0)

Smeared Vs Particle Tau Pt = 10 A0E default dROS aPG5

_IIII|IIII|IIIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII

- -5 — -3 = —1 4] 1
Farticle ¢ (a=0.5)

Particle Log,,(Tau)

1

10°

10

1

1 . _
Ta = — Zpr% (ARU)Z .
Pr =

Angularity sums over the p; of each particle in
the jet weighted by the distance of the
particle from the jet thrust axis

The ‘@’ parameter controls how heavily the
distance is weighted

Comparison of Smeared Vs Particle Log,,(Tau)
shows relatively good correlation

Larger ‘a’ values have less scatter than more
negative ‘a’ values

Bias from neutral hadrons does not seem as
strong — but need further investigation

{Smeared-Particle)Particle Jet Tau Vs Pt: R0S default dR05 aM20

-
o E
4 08 —— Default Cuts a=-2.0
" r -— []
5 o6~ —— NoHCal A
E - 1
$ ouf T
u:_ -
3 o02f
5 C
. °E H -
C r-:t-'
02— H
04—
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08
] NP ENPEM IPUPEN EPEPIPE BN IR
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Groomed Jet Substructure —J. Osborn, D. Fitzgerald

Goal: assess feasibility of measuring standard and
soft-dropped groomed jet substructure and also D

jet tagging
Generate events with Q2 > 9 GeV2 at top energy

using PYTHIAG
L min(pr 1. pr2)
& PT.1+ PT2

Smear with eic-smear with ‘Handbook’ detector

configuration
Re = AR(p7,1,pT2)

Soft drop parameters: z_,, = 0.1, =0
10°

(GeV]

25
10" Statistics for

1 fb!

Soft Drop, reco

T

20

Py (GeV)

10°

1" 8317015 02 025 03 035 04 045 05
?
18

in' %o , f ; :
ep 18x275 GeV
froce ep 18x275 GeV



Groomed Observables: Lab Vs Breit Frame

* Can groomed observables be used to

@ 0.07 T e
5 : separate quark and gluon initiated jets?
3 0.06] -Lab
H f —~Breit ] ] . ] )
X 0.05? 9<p'<10 GeV * High-p;jetsin lab frame dominated by LO
= : ] - i
£ 004 DIS -> quark jets
< :
0.03} e LO DIS highly suppressed in Breit frame
0.02} leading to larger fraction of gluon jets in
| sample
0.01 P
Eo 8 0O7F T TS
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 045 0.5 3 :
Z|!luv. U DDE'
1 - L
o |
= 0.055
< :
 Results shown at Particle Level 2 0.04f
0.03|

-Lab
—Breit
gcp‘;“am GeV

* Z,shows little sensitivity, but a

. o ) 0.02|
noticeable shift is seen in Rg '

0.01




Resolutions

 Correlation between reconstructed and
true Z, shown on right

= 10°

e Jet energy scale and jet energy
resolution shown below — largely in

. . . . 10?
line with what is seen in other analyses ,
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Light — Flavor Jet Summary

» Extensive studies of jet smearing in both low and high Q? regimes have been
carried out using both the DELPHES and eic-smear frameworks

» Overall, Handbook parameters found to be adequate for TMD and angularity
studies, although reconstruction bias seen in certain kinematics due to poor HCal
resolution

» First studies of detector effects on groomed jet substructure observables being
carried out using eic-smear framework

» Work beginning on global event shapes which can provide constraints on strong
coupling and hadronization effects

» Implementation of calorimeter position resolutions in smearing will be crucial for
substructure and event shape studies



Linearly polarized gluon TMDs at the EIC

*Opportunity to study linearly polarized gluons at the EIC

The gluon correlator:
Fﬁu[u.uf](;r‘ ,LT) — F.T.(P‘Tl’c |:F+V([]) u[Df] F"‘H—(&)M[’E.g]] |P)

For unpolarized protons:

JL L X I I%p% Ly I}%
U (z,pr) {} + M?2 + g7 2M2

unpolarized gluon TMD linearly polarized
gluon TMD

[Mulders, Rodrigues '01]

Gluons inside unpolarized protons can be polarized!

®Tough to probe at the LHC, although |/\p, N production
possible (also Higgs, but suppressed by O(cs?))

Daniel-Boer



Linearly polarized gluon TMDs at the EIC

® Accessible through azimuthal asymmetries in open heavy flavor
production

hy? (z,p%)

J 3—+eQQ
Q [(cos 2¢7)| = J 49 1d¢r cos2$, do _ a; |BJ| _ g7 |B§ ‘
¥ ¢ h ' quf)_l_dqj! do

2AY CoM? f (x,p2) ASH_MQQ

@7 is the azimuthal

- “" angle of the heavy-quark Asymmetry in Q1 proportional to
—Cg pair w.r.t. the lepton linearly-polarized gluon TMD
P

12 y A2 1
0 I‘:CD‘S 2¢T:’ | - 0 I":C-OS 2¢T> | —

01 r Charm quarks / ] 0.1 F = - 4

0.08

0’ 100 GeV’ 27 0P 100 GeV?

Sizable asymmetries

Q= 10Gev? -~~~ oo =10 Gev* ~ =~
Q:l_ﬁffl e Q=1 Gev? EXPECtEd
== J 0.04 | i
""" Mg=M, - 0.02 bottom quarks My=M, -
0 - - - 0 | : -
0o 05 1 15 2 25 3 0o o5 1 15 2 25 3

gr [GeV] ar [GeV] Daniel Boer



Transverse energy-energy correlators

®TEEC serve as a precision probe of QCD and potentially

nucleon/nuclear structure
(.. Transverse hadronic energy

Erq

TEEC = [ dop, 1y aix———0 (cos ¢y, — cOs ¢) Azimuthal angle
a E,—ET,:‘ between lepton and

hadronic energy

Collinear singularity Collinear and soft singularity

COS Qap — 0 COS Qpp — —1

Can establish factorization
theorem in back-to-back
(p—T1) limit:

do/dp~BRH®JQ® S

Haitao:Li



do/dint [pb]

Transverse energy-energy correlators

*Predictable to very high precision in the back-to-back region

100

do/d¢ [pb/deg]

= e—TT

Large NP effects and nuclear corrections
expected near (P~TT

Haitao-Li



Asymmetric jet clustering in deep-inelastic scattering arXiv: 2006.10751

M. Arratia,»%* Y. Makris,® T D. Neill,*'* F. Ringer,”% and N. Sato®: ¥

Jet clustering in the Breit frame A new jet algorithm “Centauro”

which captures the leading-order DIS jet

M 4 o PH u “ Centauro
«—— struck quark q T T =
P
proton ST e N
o LI
_f”‘_ : ___._:____. : H-._\O\\
era J|a—" : "'-—_\__\_:h St
-~ struck quark ! proton_ -
IS )
L] i \\“E"q. i i : ,-—/,
Measure energy of jets T e % e
s ST e
I i AT
P - P | - S P
. jet — I ! ot . 4
Zet = —5—— =N Piet/Q = Piet/Q : m/
J P. q J / _]Et/ 3?1_;4 |
b
/2

* |deally suited for TMD studies

The necessary files and instruction on how to use Centauro within FastJet can be found on Github:

https://github.com/miguelignacio/CentauroletAlgorithm

26



counts

* Clean separation of current and
target fragmentation

* The jet energy spectrum

Clenitaro

Q) = 100GV, By = 0.8, /s = 63GeV

— Pythia
s — O+ NLL+ NP
_g, 4 |—rorNLe
: ,-_.'._.:f- _}.'..:.‘-'.'.':-'
Good jet energy resolution needed e
truth (black), reco (red)
12000~ . NCDIS, 10 4 100 GeV, 0.1 < y < 0.85
- 1 Centauro, B = 1.0, Q% > 100 GeV?
10000— I JES uncertainty=2%
C -
N = 34
EUDU_— '
N & g
4000— 2
N =)
n =
2000_— 1_
O~ 52 04 06 08 T 12 14 15 18 2 1 e — .
0.0 0.2 0.4 0.6 0.8 1.0

Zjet
27



Heavy meson tomography of cold nuclear

matter at the EIC

Zelong Liu

Los Alamos National Lab.

E
"TBP,

e Healthy number of mesons produced
even at high p;

* NLO K-factors about 2 (1.5-2.5
depending on kinematics)

« Allows for differential studies for
hadronization and energy loss

d3 {N—hX

In collaboration with I. Vitev and H.T. Li
arXiv:2007 . XxXXXX

f d.X'f dZ l/N

x D"z, u)[”_’f + fi

Overarching goal — understand the processes of energy loss and hadronization in
cold nuclear matter at EIC; identify optimal observables and kinematics; develop
a new theoretical framework for light and heavy flavor modification

Developed NLO code for light
and heavy meson production at

s the EIC

m |
5 GeVx40 GeV 10 GeVx100 GeV 18 GeVx275 GeV
pl [GeV] 2,31 | [5.,6] [2,3] [5,6] [2,3] [5,6]
.| LO [53x10°| 24260 | 1.4x 10" | 3.0x10° [ 29x 10" | 9.6 x 10°
TINLO | 1.1x 107 | 69473 | 2.8x107 | 6.1 10° | 5.6% 107 | 1.9 10°
o | LO 14x10% | 3242 |[8.6x10°| 89952 |3.1x107 | 6.6x10°
NLO | 3.7x10° | 8536 |2.1x107 [2.1x10° | 7.2x107 | 1.5x 10°
g | LO 3.7x10° | 1171 | 24x10% | 28413 |9.0x10° | 2.0x 10°
NLO | 1.1x10° | 3333 | 62x10% | 72329 |2.1x107 | 47x10°

Selected light and heavy meson yields for integrated luminosity 10 fb!

integrated in rapidity range -2< n <4



Evolution of Fragmentation Functions

« Evolution based on standard DGLAP. For heavy flavor —

perturbatively calculated initial conditions
dDy, /(2 : || il Gl 7
8 Q) _ 2@ [19 po (4,0 8)Duse (5,0) + B, @:0w, (5.0)] 3
‘ Q
)
* In-medium splitting functions are derived based on _
SCET s Accounts for medium-induced shower
contribution
Pz, k1 ; 8) = PY(z) + P (x,k; B) o
Suppression at large momentum fraction z. Significant Modification of FEs relative to
enhancement at small z for heavy flavors the vacuum for Au nucleus
12pr 12
Validation of ME Boean=27.6 GeV HERMES Uf Epeun=276 GeV HERMES
LOFreranemancnannmcnsannsannsannsanennnnnnnsnnnsnnnsnnnsnnnnnnsd 1 fsanncennannnnnnnssannnnsnnnnnnnnnnssnnnnsnnnnnnnnnnsnnnnnnnnns
phenomenology _ 1
E}: U-H'—-—-—f—'_'_?—.__—._-—i- E? 0.8 /FT,_!———'———L_/
Good description of U-?"—*/[’T—‘H—J_’- ‘”'i_—l __f .
HERMES data at low ”-"'%' 0oF = Theory
CM energies sk Xe e Daa ] osp  Kr m Data
045 10 15 20 045 [ . .
5 10 15 20
v [GeV] v [GeV]

Comparison to fixed target HERMES measurement of pions from nuctear
targets



Phenomenology at the EIC

20 T T T T T T T 20— T T T

5 GeV(e) % 40 GeV(A) e T 10 GeVi(e) x 100 GeV(A) et

0 0

Cold Nuclear Matter effects ) Z<n<4 - go 1 ) 2<n<d - gﬂ

are more significant in the
forward rapidity region at

lower energy collisions
Transvesre momentum

distributions are not the

0.0

optimal observable to study. R R ? 3 [Giw g 0
Much of the heavy flavor Hadron cross secfion modification in e+Au vs e+p Vs py at 2 CM
phySICS IS lost energies

 Best observable identified is the hadronization fraction z. To study energy loss the
largest and most differentiation effects are at 5 GeV x 40 GeV and forward rapidity n>2

« Conversely at at backward rapidities and large CM energies effects expected to
predominantly come form NPDFs, saturation

20 T T T T T T 20 r T T T T T 20
n" at 5GeV (e) x 40 GeV (A) D°at5GeV(e)x40GevV(ay | b - ey
sl 2GeV<pr<3 GeVv — -2<n<0 | | 2Gev<pr<3Gev — —2<p<0
[ ooE——— —_—— ) L5p e ""--fff.';:_':-—«-:.:_'_' """ R
: g, O<p<2 = ey "-tf,-_,
s -
(] = e ———— " T SRR B | e e
BY at 5 GeV (e) x 40 GeV (A) 2<n<0N
0sf 05t 2GeV<pr<3d GeV — —a<<UNR
. -== O<p<2 <
ﬁ‘kl.__ b
p e 2anp<d
04 L L L - L L 040 2 k . - . ’
0.3 04 0.5 0.6 0.7 [1}-] 04 03 04 0.5 [1R:) 0.7 08 04
Z z z

Light and heavy hadron cross section modification vs fragmentation ftaction z in e+Au v33e+p
Vs p at 3 rapidity intervals



Theory Summary

» Over the course of the YR exercise, have had several interesting theoretical
presentations outlining new opportunities for jet and HF observables

» Several new opportunities to explore: linearly polarized gluons using open HF, NP
and CNM effects using event shapes, and fragmentation using a novel jet
clustering algorithm

» There will not be time in YR exercise to fully explore the detector requirements
for many of these proposals, but important to document for future study



