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ePlj&J -hat process must be measured?
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eF L&S - The Electron-lon Collider

A DOE approved project!
Could be the only new collider
in the coming ~20-30 years

v' Add a 5 to 18 GeV electron storage ring (same tunnel) & its
injector complex to the RHIC facility

v Two interaction regions, IP6 and IP8

v" High Luminosity: 1033-103* cm2s1 (~102-103 times HERA) e 09
v" Flexible Vs = 29-141 GeV (per nucleon)

v' Highly polarized (~70%) eT,pT, d', He', flexible spin pattern

v' Wide variety of nuclear beams: (D to U) detector at IP6

included in the
EIC project

World'’s first Polarized electron-proton/light ion
and electron-Nucleus collider




* New 1.7 T solenoid
* Si MAPS (vertex, barrel, forward, backward disks)
e MPGDs (LRWELL/uMegas) (barrel, forward, backward disks)

Particle identification

e High performance DIRC (barrel)

* Dual radiator (aerogel+gas) RICH (forward)

* Proximity focusing RICH (aerogel) (backward)
* TOF (~30ps): AC-LGAD (barrel and forward)

E.M. Calorimetry

* Imaging EMCAL (barrel)
*  W-powder/ScFi (forward)
e  PbWO, crystals (backward)

Hadronic Calorimetry

* Fe/Scint reuse from sPHENIX (barrel)
* Steel/Scint - W/Scint (backwards/forward)

Central
Detector

DAQ: streaming/triggerless with Al



ePI-i&S - Far forward/backwards detectors

Far Forward spectrometers
Zero-Degree Calorimeter (ZDC) 0 < 5.5mrad (5 > 6)
BO detector Roman Pots (2 stations) 0.0<6#<5.0mrad (> 6)
Off-Momentum Detectors (2 stations) 0 < 5.0 mrad (5 > 6)
BO Detector 55<60<20.0mrad (4.6 <5 <5.9)

The impact parameter information encoded in t = (p’ — p)?
« Scattered protons measured by

 Roman Pots (low t)
« BO (higher t)

BOpf combined function magnet

Far Backwards detectors

Figure: Low-Q? taggers

o High precision luminosity measurement at 1% level for
T i absolute luminosity and 0.01% for relative luminosity
I | el o w measurement using several methods based on the

i Bremsstrahlung process:

Figure: Luminosity detector

exit window/
converter

o Low Q2 taggers - PHP tagger
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Collaboration

A truly global pursuit for a new experiment at the EIC

(Official statistics at November 2023)

24 Countries; 173 Institutions and counting!

500+ scientists and counting!

®
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- Structure of the epl-@ Physics Working Groups

ANALYSIS COORDINATORS
Salvatore Fazio (Cosenza)
Rosi Reed (Lehigh)

INCLUSIVE PHYSICS
Tyler Kutz (MIT)
Claire Gwenlan (Oxford)

SEMI-INCLUSIVE PHYSICS
Charlotte Van Hulse (Alcala)
Stefan Diehl (UConn)

JETS AND HEAVY FLAVOR
Brian Page (BNL)
Olga Evdokimov (UIC)

EXCLUSIVE, DIFFRACTION AND TAGGING

Raphael Dupre (Orsay)
Rachel Montgomery (Glasgow)

BSM AND PRECISION EW
Ciprian Gal (JLab)
Michael Nycz (Virginia)

= Each PWG convener is for a two-years term
= Rotations in each PWG are staggered every year
= Conveners in blue are ending their term after Lehigh meeting

Meeting time: Mondays (biweekly) at 12pm ET
Mailing list: eic-projdet-Inclusive-l@lists.bnl.gov
Indico: https://indico.bnl.gov/category/417/

Meeting time: Tuesdays (biweekly) at 8:30am ET
Mailing list: eic-projdet-semiincl-l@lists.bnl.gov
Indico: https://indico.bnl.gov/category/418/

Meeting time: Wednesdays (biweekly) at 12:00pm ET
Mailing list: eic-projdet-jethf-I@lists.bnl.gov
Indico: https://indico.bnl.gov/category/420/

Meeting time: Mondays (biweekly) at 12pm ET
Mailing list: eic-projdet-excldiff-l@lists.bnl.gov
Indico: https://indico.bnl.gov/category/419/

Meeting time: Tuesdays (biweekly) at 8:30am ET (together with Inclusive PWG)
Mailing list: eic-projdet-semiincl-l@lists.bnl.gov
Indico: https://indico.bnl.gov/category/421/ 8
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-35 Technical Design Report and paper on physics

Technical Design Report (TDR) is our current top priority

pre—TDR (60% design completion) = early 2025

TDRs will have a chapter on of detector
performance for physics

TDR (90% design completion) = ~ early 2026
. _ on a peer-reviewed journal
= Extended description of the physics performance and science reach at ePIC
* Holistic detector performance
* Physics and science reach
= Gives full details on physics studies and performance plots
" |ncludes physics impact studies (extraction of physics, e.g. PDFs, GPDs, TMDs)
** Spin-off papers can also be published by individual study groups (theorists included)
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ePI-i&j - Science content - Outlook

o Show a bunch of ongoing studies on meson production
o Priority to processes challenging the detector
o All are based on full GEANT simulation
o All are sensitive to the reconstruction: still crude but quickly improving by the day
o | am alistener here
* During discussion we would love to here from this community
 What can ePIC do for quarkonia?
* New projects we should look at?
* Opportunities for closer collaboration?

10



u-Channel p°

u-channel p° - tm~
Low Mandelstam u, high t
Backwards (u-channel) physics = nucleon/nuclear tomography
Forward (t-channel) cross-sections - parton tomography via GPDs

O O O O

Backwards cross-sections - quark clusters and baryon number distributions
in transverse plane via Transition Distribution Amplitudes (TDAs)

o See published paper:
https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.015204

BO detector

In ePIC;

o Produced VM takes most of momentum of struck nucleon - goes to the far-forward region

£
S
RSN
ST

o BO spectrometer critical for measuring p® - ¥~
o Struck nucleon shifts of several units in rapidity = ends up in mid-rapidity

o Simulation studies based on an edited version of the eSTARIlight generator

BOpf combined function ma¢
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https://journals.aps.org/prc/abstract/10.1103/PhysRevC.106.015204
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Meson form factors

ep > e'nttn
o Enigma of emergent hadronic mass R ZDC\
Pots

7
-
e
>

o Pion form factor under study, all final state particles

reconstructed \l\

« e'and T in central detector

//\ * nin FF region (mainly ZDC)

%
3 ®
+

p n o At small —t, the pion pole process dominates g7,
i nt
o Inthe Born model [In practice one uses a more sophisticated model], W
2 4
Ff appears as ) Q*=(e—e)? YF2(Q2, ¢)
Ly — ()FZ(Q% 1) ‘
dt = mzyz 9 :
' g2 on (1)

o Q% and —t reconstruction resolution is crucial for extracting F,?> from
the measured cross section D &

14

Plots: L. Preet (Regina)
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< Meson form factors

o Best method: —t reconstruction using corrected n track e

* See paper: https://www.sciencedirect.com/science/article/abs/pii/S0168900223002280

Neorr 1S CONstructed using missing momentum information:
- - - -
Pmiss = |pe + Pp — Pe’ — pn"'l

* And replacing Oyiss, Dpiss With 8zpc, ®zpc, and fixing the neutron mass ///\
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https://www.sciencedirect.com/science/article/abs/pii/S0168900223002280
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-ractive vector meson production in eA (J /)

o Probe low-x structure

o Sensitivity to gluon distributions in nucleon/nuclei

A\

o Probe spatial parton structure of nuclei

i o Challenges: veto incoherent background, t-reconstruction

Coherent event Selection (J /)
* 3 track events (at least two tracks in main detector)

* J/psi mass window of 0.4 GeV (no PID)

* \eto activity in forward region (reco/hits):

e BO tracks, BO clusters, Hits in OMD/RPs, Ecal and
Hcal ZDC Clusters

BOpf combined function magnet

16
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J Veto of incoherent events: promising veto performance

o Majority of remaining background is photons from
quasi-coherent events (J/Psi+Pb+photon)

o Good sensitivity to those events in BO/ZDC

o Some work still needed on clustering for photons in
BO/ZDC to allow check of energy resolution

ePIC-BeAGLE Simulation New B0 ECal geometry
Work in progress 18x110 GeV?
g g -1 Photon QC Event e+Pb — e‘+Pb+J/w+¥
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Plots: M. Pitt (Ben Gurion)
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-ractive vector meson production in eA (J /)

ePIC Simulation 18x108 GeV?
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(& ector meson production in eA (J /)

O Phase space can be extended by use of low Q2 tagger
* Increases statistics and reduces uncertainty on e’, can eventually help t-reconstruction

. PIC Simulation 18x108 GeV*
i ePIC Simulation 18x108 GGV’ 105_9 1 T T L | L =
Flgure:LOW-taaggers 1055ll|lllllll|ll‘|!' [T 1 N g B | | _l [ ‘ E
£ eStarlight ePb—se+Jiy(uu)+Pb 7 E [ eStarlight ePb—e+J/y(uu)+Pb =
2 F : i .
L -—
o I —no cuts lslracks .2 +1 tracks O . no cuts l3 tracks .2+1 tracks
=10t = — = 10 = E
10°= = 103: 7
10:— | = 10 =
L I‘ Ll 1
-6 -14 -12 -10 -8 -6 -4 -2 0 2 -10 -2 0 2
generaled electronn generated Iog1 o(Q )

Acceptance of low-Q taggers and Acceptance in central detector
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Plots: M. Pitt (Ben Gurion)
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J/psi invariant mass reconstruction

- ePIC Simulation 18x108 GeV?
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Signal efficiency for different lepton flavours in various Q2 regions:

Q%<0.001 0.001<Q?<0.03

3 tracks
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Plots: M. Pitt (Ben Gurion)
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& -iffractive vector meson production in eA (¢)

eAu 118x1 10 GeV EPIC eAu — ¢ N K+K—

| ' | ' | E
1<Q’<10 GeV?, 0.01 <y < 0.85 . . .
10° Foy1y,1<3.5,IM,_ M <0.02 GeV _é o Coherent electroproduction of ¢ meson in eA
- Sartre ¢ MC . o Sensitivity to gluon saturation
104 & e  Sartre $ RECO w. EEMC = .
O F ; o Challenges: PID and FF detectors crucial to measure the
% 10° b | decay kaons, reconstruct |t| and veto the incoherent part
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p/A

pIA

O O O O

Y production

Y(1S), Y(2S), Y(3S) = eTe™

Sensitivity to gluon distributions

Near threshold production - origin of mass

Challenges: tracking resolution is crucial

First studies at low Q2

Used Ratio yields 1 : 0.45 : 0.33 from STARIlight paper
Fitted with the Double-Sided Crystal Ball function

PDGmass, s

Mynpe = M
YnS Y1S PDGmass,s

Resolution of each peak:

015 = 66.5 + 2.6 MeV
Oy5 = 56.4 i 6.6 MeV
035 = 67.5 i 2.6 MeV

Need to reobtain values using a larger sample size
Plots: S. Yoo (Berkeley)
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GP@ - Summary

v The EIC provides an unprecedented opportunity for the ultimate understanding of QC
< It might be the only new collider in the world for the next decades
v The ePIC experimental Collaboration was formed in Spring 2022

<« ePICis approved as part of the EIC project, and progressing according to schedule

Physics studies at ePIC - quarkonia
o TDR and companion physics paper our current top priority
o Several studies on VM production in ep and eA are being done or initiated

o Event reconstruction at the ePIC experiment being finalized & novel analysis tools being
developed

* Opportunity for new, more realistic, impact studies
o We welcome suggestions for new studies from this community

* Itis NOW the right time to join the efforts and get involved!

22
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-ntific goals: origin of the mass of visible matter

o Gluons have no mass and quarks are very light, but nucleons SeRtBIHORS O ICRa Sl MassloF A ISIHUCISal)

and nuclei are heavy, making up for most of the visible mass in
the Universe

W Gluon Energy 55%
® Quark Energy 44%
Quark Mass 1%

o Visible matter only made of constituents of light mass: masses
emerge from quark-gluon dynamics

EIC NAS Assessment
Proton (valence quarks: uud) - m,, = 940 MeV

« The mass is dominated by the energy of highly relativistic D o Gy Y“S)_)i;t
gluonic field [ Prop L=100107 44
. . . : S 102 Q%1 GeV? *#*
* EIC can determine an important contribution term to the £ : {ﬁ
o ” H a : »
proton mass, the so-called “QCD trace anomaly” > accessible & [ ++ = il
. . . . At - 107 --.eStarlight
in exclusive reactions (e.g. Y photoproduction near threshold) = 3 " LAGER. W=15GeV
g 1073 %0’2 *»,.& ep 10x100 GeV
% - gw" bt*’*:__'*r:.\
B 10~‘0 05 1 15 2 \2.5
-{t-tme) (GeV?)
10—4 pr o bv b byvaa e bynaa by naa by aa bynaa byaas

10 11 12 13 14 15 16 17 18 19 20
W (GeV) 24




Scientific goals: GPDs

erig) I

momentum charge &
& helicity distributions , current densities N/q U L i
4 u H E;
L H Ex
T E E Hy B

Spin-% hadron: 4 chiral-even (H, E and their polarized-

hadron versions H, E) and 4 chiral-odd (Hy, Er, Hr, E7)

f(x) H(x,§,t) F(t) quark and gluon GPDs at leading twist
parton densities GPDs form factors

Like usual PDFs, GPDs are non-perturbative functions defined via the matrix elements of parton operators:

1 1

= 1 (]:7 l".__+.,— i +
F1 = §./ e e (P'|f1(—§3)”/ 4(72'3)|P> 2+=0,2=0

1 q DY =k + nlf ) T G 'I.'O.+OA(Y
= - |HY(z, &, ¢, p)u(p' )y u(lp) + E9(x, &, t, u*)u(p’) u(p)
2Pt : ' 2my

* Experimental access to GPDs via Compton Form Factors (CFFs)

HE D :285 f_lldxHq(x,f,t) (f—;—ie_f+j—i£)

q

Connection to the proton spin: [, = Him f_ll dx x[H9(x,&,t) + E1(x, &, )] Jo =
IX.D. Ji. Phys. Rev. Lett. 78, 610 (1997)] 2t-0



epic) [

Real photon (DVCS):

* Very clean experimental signature
* No VM wave-function uncertainty

* Hard scale provided by Q2

Accessing GPDs in exclusive processes

C t DVCS d t t || d
1030 ZEUS- total x: O H1- total xsec
: ® ZEUS- dU/dl | Hi- dU/dl

B Hi-Agy
C rrent DVCS data at fixed targets:

L F Planned DVCS at fix dt arg.:
(0] "””CO PASS- d Acsu, A
B B12 /th

* Access to the whole set of GPDs 1 : OI

10* 10° 102 10"

* Sensitive to both quarks and gluons [via Q?> dependence )

of xsec (scaling violation)]

Hard Exclusive Meson Production (HEMP):

* Uncertainty of wave function

« Hard scale provided by Q% + M?

«J/Psi, Y = direct access to gluons, cc, or bb pairs
produced via q(g) — g fusion

* Light VMs 2 quark-flavor separation

* Psedoscalars =2 helicity-flip GPDs

Only possible at EIC:
from valence quark region, deep into the seal!

HY E1 Ha FE4
p° 2u+d, 9g/4 70 2Au+Ad
w 2u-d, 3g/4 n 2Au—Ad
¢ S, g
p* u—d
Jgp, Y o]
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Accessing GPDs in exclusive processes
DVCS:ep » y

XgF(xg, by) (fm?)

A e+p—e+p+ | 08 Sy .
(A X B Gy s ¥ @ E.C. Aschenauer, S. F., K. Kumeri€ki, D. Miiller [JHEP09(2013)093]
- .Ox OX
10 QZ 17.8 G V2 03 _ 06 T T T T T T T T T T T T T T
= ¢ 06 02 vs = 4‘1Gev 05 # EIC pseudo data Q2=4.4GeV? =415
o B30T <x <01 0 20 GeV on 250 GeV xg = 8.2 104 ol L =100fp 1
05 05l ] osl It -
A, — _ O™~ [Ldt =100 fo-! t=-0.25 GeV= - : . K2=-415
08 . 02 04 06 08 1 12 N.E o5 10 < Q%< 17.8 GeV? N s
o7 Vs = 45 GeV = 04 & \\;\\\ s CA
06 1.6x102 < x < 2.5x1072 g o ‘ ‘ ‘ ‘ g'_ 0.0l—% x‘\\'t.__,‘—f—‘—;—s—;_' Yx’f/; — \g'_ 0.0 ~;~_ ;\\f\ — Py e = 2
0.5 B oz 0.2 0.4 0.6 0.8 m<:) \\\‘\ /'/// u><3 ol SN
04F 02 04 06 08 Ex' . 3.2<Q%<5.6 GeV? N\ ~.. e N
03fF Vs = 140 GeV & o g ) 05l N T S ] 05l Q2=13.9 GeV2
02f 1.6x103 < x < 2.5x10°3 ' e e : xg =8.210
otk ---- t=-0.25 GeV2
56 oz o4 os os 1 12 0 1 2 3 4 5 6 0 1 2 3 4 5 6
> - ¢ (rad) ¢ (rad)
b (fm)

b (im) Theory curves show different assumptions for E

Key detector performance:
24 GeV? < Q? + Mi < 39 GeV? 0 . c
mmmm Average gluon distribution i )//Tl,' Se pa rat | O n | n ECAL fO r DVCS

Total uncertainty

150  Acceptance and low material for
125 | VM decay leptons
75 1

5.0

Resolution of lepton pair inv. mass
25
0.0 °

e Muonid
1e-02 . e Scattered electrons over full kinem.
2e-02 : . . .
: e t-lever arm in FF spectrometers

xvF(xv, br) (1/fm?)
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In Q2

103

10

Q2 (GeV?)

01l

gluon
emission

/ Q2(x)
pQCD

evolution

equation I

O

saturation

non-perturbative region

as~1

In x

T T T TTTT
- Measurements with A =56 (Fe):
F e eA/pA DIS (E-139, E-665, EMC, NMC)
= vA DIS (CCFR, CDHSW, CHORUS, NuTeV)
o DY (E772, E866)

- A window into the Gluon Saturation regime

i

gluon
recombination

Q7 ~c03 [4]1/3
S 0 X

L~ (2myx)1>2 R, ~ A3
Probe interacts coherently with all nucleons

Gold: 197 times smaller effective x |

R ~ A1/3

- EIC will map the transition between a non-saturated and a
saturated regime with high precision, by making use of a
large range of nuclei and spin

- With its flexible ion source, we will be able to measure the
A-dependence of the saturation scale Q (x)

- a fundamental landmark of QCD
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GP@ - Scientific goals: gluon saturation

Di-hadron correlations

jet-1
A
i PA
\
side-view: ?\e‘r-z beam-view:
Low gluon density (ep): High gluon density (eA):
pPQCD predicts 2->2 process 2 - many process
= back-to-back di-jet = expect broadening of away-side
e'(k') eAu 18x1 10 GeV T EPI(F_
/ 2<02<1o Gev2 0.01 <y<085 I ézj
10° L ‘o |y|<35 IM —MI<002GeV \\9=
e(k) Z ? Sartre ¢ MC §
Tl o SaqrEOwiKaW 4
é ’”,,Qg' 310 : > :anrezggggbest g ?
:’103é
-
A(p) R
10%
Diffraction R T T T E—XT

High sensitivity to gluon density ktl{Gev

in linear regime o~[g(x,Q32)]?

o 003 =
£ - ° gene+p ECCE Simulation -
py - o recoe+p .
2 0.025 e recoe+pwith EPS09  PYTHIAG e+p 18x100
= - nPDF Au weight o e X .
o C +p—->h +h + N
5, 002f- ale P=>Mh*h =
] - g ¢ Q%> 1 GeV? ]
s - -
z 0.015( e 8 1GeVic<pZ<pl
0.01 o o os =

- 8,00 .

0.005 ".a =

f— . ]

S ]

0lea®®. J 0:..‘.“

T T T T T T T T T

A [rad]

Key detector performance:

e Quality of detection at mid rapidity
* Reconstruction of dijets (dihadron)
* Particle ID
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ePl';\&j - The EIC Luminosity

w= w= High L ) = *
10 s Bﬁ line } Combined L of both IRs 4 &,
—_ Beam-beam limited - ----- High L . é"
" & : Regeline } Fair-share L per IR 8 Z
o g 7.9 10-10
c =2 1034 E 6.1 100 -
) 2 ;
o 2 1.54 —
= S -
g 1 ] E 103 | 10 2
) 0 MW SR limit 1 o]
o 0.44 5h
= = Internal L
g I "Z‘é Landscape of {1 K=
1 L Space-charge limited o 1032 E th Nuclens —
- E
01 = L 1 1 1 1 1 1 1 L 1 1 L 1 L g
20 40 60 80 100 120 140 160 0 40 30 120 150
Center of Mass Energy [GeV]

Center of Mass Energy E_, [GeV] —

o e — p collisions luminosity vs center-of-mass energy

« achieves expected physics needs

o e — A collisions luminosity is similar within a factor of ~2 to 3
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B MAPS Barrel + Disks
B MPGD Barrels + Disks
B AC-LGAD based ToF

( Barrel Outer uRWELL Layer |

SYSIQ TTAMYT presspoeg

[ Inner Cyl Micromegas Barrel Layer CyMBaL ]

SYSICL TTAMNT premio]

Tracking

o MAPS Tracker:

* Small pixels (20 um), low power consumption
(<20 mW/cm?) and low material budget (0.05%
to 0.55% X/X,) per layer

* Based on ALICE ITS3 development

* Vertex layers optimized for beam pipe bake-out
and ITS-3 sensor size

* Forward and backward disks

o MPGD Layers:
* Provide timing and pattern recognition
e Cylindrical uMEGAs

e Planar uRWell’s before hpDIRC - Impact point
and direction for ring seeding

o AC-LGAD TOF and AstroPix (BECAL):

* Additional space point for pattern recognition /
redundancy

* Fast hit point / Low p PID .



CalorimEtry Forward EMCal

™ — _ High granularity W/SciFi
| a unique technology allowing to achieve
e/h ~1 (response to hadrons)

Backwards HCal
Steel/Sc
Sandwich
tail catcher

eeeeeee

eeeeeee

F\

Backwards EMCal

PbWO04 crystals, SiPM photosensors

Forward Hcal
SiPMs on tile

Flange of the

External structure & beam pipe

cooling
cooling plates

Cables

beam pipe

Internal structure &
cooling

Barrel EMCAL

Barrel HCAL

read-out boards — -7 ﬂ,:,:fl; '—:Ti“\_,_‘_ / Fe/SC SandW'Ch, ~3-SA 4 (6) |ayErSA‘Osft:“rcT)]aI§(I rlzfp‘cpaéorlmetry
el 0, sl (sPHENIX re-use) y ASTOP ’

uiversal support flame - DIRC bars and sampling calorimetry by Pb/SciFi
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Proximity Focused (pfRICH)

* Aerogel with Long proximity gap (~40 cm)
* Sensor: HRPPDs
* 30 n/Ksep.upto9 GeV/c

—— aerogel container
—— acrylic filter
—— inner conical mirror

—— HRPPD sensor plane

g ————— outer conical mirror
————————— vessel

Fused silica

/ bar

Fused silica
prism

e
S
-

Photon sensor

Focusing lens

High-Performance DIRC

* Quartz bar radiator (BaBAR bars)
light detection with MCP-PMTs

30 n/Ksep.at6 GeV/c

s

iy

Particle ID

Aerogel

Sensors

s

Mirrors

Dual-Radiator RICH (dRICH)

C,Fs Gas Volume and Aerogel

Single photon sensors (SiPMs)

1
=

n/K 30 sep. at 50 GeV/c

L
\
y - — —
e —
102 -
GeV | 10x100 GeV
B Q2> 1 GeV?

e-endcap

10

barrel e

10?

»

ROk

AC-LGAD TOF (~30ps)
* Accurate space point for tracking
/ Low p PID

 Forward disk and cen%ﬁal barrel
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Auxiliary detectors

2.0

4 Electrons

Needed to tag particles with very small
scattering angles both in the outgoing lepton
and hadron beam direction

Detector

QEF_S
Q3EF_S

")
.
w
-
(o]

Collimator
Magnet
Lum. detectors

« BO-Taggers

x(m)

0.5 A Off-momentum taggers

Roman Pots

orward spectrometer "}
(in BO)

off-momentum detectors 1
Roman Pots
off-momentum detectors 2

Zero-degree Calorimeter
low Q2-tagger
Luminosity detector

0.0 -

=0.5 -
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Front End Board (FEB
- (FEB) | E— Readout Board (RDO)

100 Tops

~100 m fiber

10 Tbps

Streaming DAQ

No External trigger

All collision data digitized, but zero
suppressed at FEB

Low / zero dead-time

Event selection can be based on full data
from all detectors (in real-time, or later)

Collision data flow is independent and
unidirectional

= no global latency requirements

Avoiding hardware triggers avoids
complex custom hardware and firmware
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