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COMPUTING FOR DEEP LEARNING & BIG DATA (Tier-3)
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v 108 nodes
v'853 CPUs
v 14,377 HS06

High Performance Computing Center
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HERA: an electron-proton collider at DESY in Hamburg, Germany

2 collider experiments
S --> H1 and ZEUS
e Sl 2 fixed target experiments

g - - ==
"“',._‘T -

--> HERA-B and HERMES

HERA I: 1992-2000
~130 pb-!taken by ZEUS, H1

. 820/920 GeV protons ..
927 E GeV et 2000-2002 Luminosity Upgrade
. 300/318 GeV c.o.m. energy HERA II: 2003-2007

. 220 bunches, 96ns. crossing time
. 90 mA protons,40 mA positrons_
. Instantaneous luminosity: L™= 1.8810%"cm °s *

Projected Luminosity: L*™..500 pb *



ZEUS Experiment




ZEUS Barrel ECAL construction
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ZEUS F2 structure function

ZEUS Preliminary

® ZEUS BFT 87

# ZEUS 95—97
(=27 Preliminary)

# E665, NMC

scaling
violation

partacle fhow

=

o o —

current jet

color flow

P rOLOn rermnnant

n

,\_L I"'_‘_I‘ .\.I ) . . [y
VRN S §
| TEE " g Al
Constant W 2 =
Frs, ] . . - N fy ]
' . N

w02 157! i 10 10° 100 10t 107
&F (GeV?)




DIS
nc\‘(;exb:g -
Vot . -
‘{‘“Bis 4N ” 63_\“4
(%) 2 b
§ 102
@
S
]
Q9
£
=
=z
10 |

Number of events

4\
~ 0\3

Number of events

20
Q*(GeV?)

ZeVus PY‘P«Q\'W\ S awa

Co [xGw)*
STBredsky okal)
dN A

= —

K‘I‘

:_I_ l, 1

|

0.002

1 l 1 1 1 1 1
0.004 0.006

X

! = =
WG = ZL1- vt + ri -0 Gss 2

38

C%e . PﬂQara.(ffq of T v the f"(‘_HS

60

o 7
Wk {H +} +*
o.4—}

o,zji

0 [ a
ozil—-—uqill“
v o 5 10 15
e

0.008

I e B . Qz(Ge\ﬂ)

Diffractive p

Diffractive DIS
Vector Meson : p, ¢, J/Psi

partichke Mow
o EE—

current jel
0 Cokor flow

y proton SCApEs through

beam p
1 m pipe

PLB 356, 1995
PLB 389, 1996

There are some discussion on e / p polarization
and heavy ion instead proton but never been realized



The Electron-lon Collider (EIC) at BNL

A high luminosity (1033 — 10%* cm2s-1)

polarized electron proton/ion collider

The EIC luminosity will be a factor 100 to 1000 higher
than at HERA.

Both electrons and protons / light nuclei will be highly
polarized (70%).

Science Program: An EIC can uniquely address three
profound questions about nucleons - neutrons and
protons - and how they are assembled to form the
nuclei of atoms:

o How does the mass of the nucleon arise?

o How does the spin of the nucleon arise?

o What are the emergent properties of high-
density systems of gluons?

Brookhaven National Laboratory (BNL)

p/A beam e beam
41 GeV, 100 to 275 GeV > = 5 GeV to 18 GeV




. Imaging barrel ECAL for EIC
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Backwards EMCal
PbWO04 crystals

High granularity
W/SciFi EMCal
Longitudinally separated
HCAL with high-n) insert

BECAL: SciGlass or
Imaging Calorimeter

Barrel HCAL &\L\ '

(sPHENIX re-use) |/

AstroPix: silicon
sensor with A large, international collaboration with extensive expertise in

500x500um? pixel . e
calorimetry, silicon sensors, and large detector systems
size developed for Ty g Yy

the Amego-X NASA The Imaging Calorimeter for ePIC

mission

Insert layers of monolithic

(inexpensive ultra-low-power silicon sensor developed
for NASA) in the first half of the calorimeter to capture a
3-D image of the developing shower

EicKorea [ - : %)

Consortium

EIC-Canada § University University
Consortium ﬁ «Manitoba “Regina

European
) \ Institutions S
NI, A296 (20 12) 2442 ScFi Layers ;,*““ .
= . . - with two-sided . A a £
Start from mature layered Pb/ScFi technology SiPM readout US institutions “ATEONNC S %

2

with side-readout (same as the GlueX
calorimeter) for state-of-the-art sampling
calorimeter performance

EIC
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