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Introduction

A QCD is successf(ih general). More than 90% of visible matter in nature governed by
strong interaction QCD.

Sept. 2013

(N3LO)
attice QCD (NNLO)
DIS jets (NLO)

0 (Q)
A But not perfect yet Some fundamental

® O 0D ®m

prObIemS to be addressed 03} H+e‘i1\'.y QL'Z"._k(?’]iIF_(‘\'L()" |
e'e  jets & shapes (res. NNLO)
quarks Z pole fit (N3LO)

v pp—> jets (NLO)

0.2}

3 x5 grams 1 kilogram

0.1}

QCD 0x(M,) = 0.1185 + 0.0006

A the origin of the mass and spin. 1 00 1Gev] ™ 1000
A the mechanism for confinement of quarks and gluons.

A Exploring the internal structure of the nucleon is1e path



High Intensity heavyion AcceleratorFacility (HIAF)

High energy experiment
station | 53

A Hyper nuclei physics i i (e :;.‘; by g et .‘."6=- recombina

A Phase diagram of z N\ SRing: spectroscopy Ty &

strongly interacting Spectrometer ring
matter Circumference: 277m
Rigidity: 2-15 Tm

. :
—d

Fast cycle ring
Circumference: 590 m
Rigidity: 34 Tm

‘.. .

T 1T SECR:

Scientific user : ) A
facility for atomic = PRI 1 e RSN
physics, nuclear : 3 =

physics, applied
research in biology Low energy nuclear structure

and material and irradiation terminal

Superconducting
Superconductinglinac ECR source

science etc. BIM (Building information model) of HIAF facility 4



High Intensity heavyion AcceleratorFacility (HIAF)
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Upgrade of HIAF to HIAB

A Online bunch replacement
A iLinac2

A Higher intensity
A BRing-S

A Smaller emittance

BRing-N 34 9.3 5] 10%3 ppp

BRing-S 86 25.0 41 10 ppp

U Proton beam intensity and energy will be pushed

to a new level in the HIAF-U, which can largely

improve the performance of EicC.
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Machine kinematics

[ (072 Gev?) 52103 5%10-4 X105 High Lumi. Low Lumi.
1 Designs HIAF-U-New, VO V1
1034 - - e
—~ E R Particle e P e 4]
L, 1 EicC - .
- R @ EIC m Circumference(m) 1151.20 1149.07 1151.20 1149.07
L1033 A =l --
g 3 @ - LHeC Kinetic energy (GeV) 3.5 19.08 3.5 19.08
2 1 e
= ] Momentum (GeV) 3.5 20 3.5 20
‘Bm1032d - _____]
é 10 E COMPASS Total energy (GeV) 3.5 20.02 3.5 20.02
g 1 HERMES H1/ZEUS CM energy (GeV) 16.76
S 1031 -foee e By S catision (MH2) 100
Doubly polarized beams Unpolarized beams Polarization 80% 70% 80% 70%
— : —— ——rry . Bp (T'm) 1.7 67.2 1.7 67.2
10 100 1000 Bunch intensity(x101) 1.7 1.05 0.44 0.27
Center of mass energy /s (GeV) £/€, (Nm-rad, rms) 50/15 100/50 12.5/3.75 25/12.5
B/B; (cm) 10/4 511.2 10/4 5M1.2
3_]
o 10 E EIC 10x100 GeV?Z2 RMS divergence (mrad) 1.4/2.0 0.7/1.0
% N 6xRMS size @ BpF2 (cm) 9.3/4.6 4.6/2.3
. . % 2
g« | EicC 3.5%20 GeV 8xRMS size @ BpF2 (cm) 12.4/6.2 6.2/3.1
? 1()2_: JLab 12 GeV 10xRMS size @ BpF2 (cm) 15.517.7 7.8/3.9
% . Bunch length (cm, rms) 0.75 8 0.75 8
g ]
g ] BB parameter £, /¢, 0.102/0.118 0.0144/0.01 0.105/0.121 0.015/0.010
g 104 Laslett tune shift - 0.066/0.105 0.065/0.10
- =
5 ] Energy loss (MeV/turn) 0.32 -
g 7 Total SR power (MW) 0.86 -
2 1 Average Current (A) 2.7 1.68
i . Crossing angle (mrad) 50
104 10-3 10-2 10-1 1 Luminosity (cm2-s1) 4.25x10% (H=0.52) 1.13x10% (H=0.52)

Fraction of momentum x



EicC detector design

: Ultra Small Angle
Small Angle Central Detector Forward Deétector
Forward Detector

Forward Detector

R . _.l.._.H !
M M Small Angle

e far-forward detectors Central detector lon far-forward detectors

(ecar) (ruorwroo) (con)  [eea] @ —

EicC

(1o | (bR | ((RricH | FWD




Central detector

(oarvwren) (o] [ Eca

ToF

EicC

- I
i |

FWD
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Tracking system

Vertex Detector

TraCker The 3 generation MAPS

Pixel sizex ~20x20 t i
Material budget x 0.05%

MIC7

Incident Particte

incidant Particie
Drift Cathode
Drift Region

The 15t generation MAPS
Pixel size x ~30x30 {1
Material budget x 0.85%

MPGD

Pitch size x 50X250 t i
Or ~150X150 i
Material budget x 1%

11




Barrel MPGD
Trackers 2

Forward Pixel
Trackers 4+4

Vertex + Barrel Pixel
Trackers 3+2

Forward MPGD
Tracker 1

Tracking system

n€[-0.5,0.5]
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107"

PID Detector Kinematic Coverag
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Particle identification system

Fused silica
prism &

By

Focusing lens

E 11 - nolens
@ 90F 8 - air gap spherical lens
S 80 \ —— 2-layer spherical lens
= £ 70f - 2-layer cylindrical lens ;j
Fused silica

/ bar

4 ,' 206 [deg?ee]
W,
/- é‘@ 3 o
’ S g £ e/ @1.4GeV/c
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g SE
§ £ A +
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o~ E,g.gz::*hv IS 2 R R IR
— 'é‘

8
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polar angle [deg]
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ne

under processing

Time resolution / layer: 20 ps
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g

Low Gain Avalanche Diodes (LGAD) o 10° -
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o || I
107005

S5 EE T s
p (GeV)

Low momentum with LGAD or MRPC

Aerogel

Fresnel lens

Mirror set

Sensor plane
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—-l 4cm = dem |*—

ECal design

e-Endcap Barrel

ion-Endcap

16 ©1.2mm WLS fibers

240ayers 480mnm
One layer: 1.5mm scintillator + 0.35mm lead + 0.06mm ESR x 2

EicC Shashlik ECal

<

—DAQ

SiPM

Gmm = Gmm

Csl Crystal

14



Shashylik ECal

Energy resolution Position resolution
H i Fitlsdhyn:f—ﬂ)%@c‘whsma: 1 al L o
12 - E . L : Position resolution: ¢ [cm]
[ H ——— 3.539 = 0.000 %, Original, energy ¥ i
"‘E‘ 10; =—s—— 3.665 = 0.001 %, Full module, energy 12_ e- :0_502NE @ 0.080
Pg E : - j::igg:‘: : :ﬁgm'N‘Pnnms E £ v:0.480/E @ 0.125
= 8f=- | NP - —— — .UII.TMUIS'MP.hmDS -‘g E i :oF of i3
c S i : ] Sosf
s b feigy _ ] [
g °F SERALITT i 1 T
- 2__ ....... . "“l L} .lilu“..,-: 0_25 Ly
+ Longitudinal: - oL _ o
inti 107! 1 10
* (1.5 mm scintillator + 0.35 mm lead+ 65 p m reflector *2 ) * 240 E. [GeV]
layers
+ Sampling ratio: 0.33
+ Radiation length: total 16 X, (Xo: 2.81 cm) FHAE I 9% 5 BRI

b -

* Length: 15 mm external fiber, 6 mm Al Plate + 470 mm + 8 mm
Al Plate + 45 mm fiber bundle + 15 mm SiPM readout = 560 mm

+ Lateral:

+ 4.0x4.0cm?

+ 16 x ®1.2 mm WLS fbers to collect light

+ 4 x ®1.5 mm steel rods as module support
+ Other supplyment

+ ESR as fiber end reflector

* 6.0x6.0 mm2S13360-6025 SiPM as readout

* TiO, coating

15



pCsl ECal

* Module size: 4 x 4 x 30 cm (16X,)
* pCsl manufacturer: 7/ £5 ffr. Hamamatsu., IMP

* Readout photoelectric device: two 10 x 10 mm APDs
(Hamamatsu S8664-1010)

* Wrapping: Teflon or Tyvek(good reflectivity for
ultraviolet wavelength), fixed by carbon fiber.

* WLS painting: NOL 9

* Couple: Optical grease between APD and crystal for
avoiding air gap

About 150 p.e./MeV light yield is expected.

Energy resolution

'3?4-5, T T 1 T T ]
c Fitted bycr:iEBc, where ]
S aF VE =
s f —— a=11+01,c=21£0.1 ]
g 35
= [
(=] L
a3
e 3r
w
25
2| =
15:w|I||.Iw.|\|.|I.||I
0 0.2 0.4 0.6 0.8 1
Electron energy [GeV]
g

N cou

Position resolution

T - T
214 : ! Positi I
s b : - Position resolution: o [cm]
5 [ : i
g2 i ! —— g-:0.456/{E @ 0.092
5 b . —— v:0.448/\E @ 0.004
8 E - . ) By 090
o : H £
08 - : £
s ' Pl m
06F-- i N b
: N
0.4 i ;
LE]E
- 1 1
107" 1

10
Electron energy [GeV]

S T
AP (pCsDa e =

siPM

“Na R [
3775 725 7] Lead sheid
Hole —

I Na JU
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Current design for ion faforward detector

Forward Dipole Trackers



