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2.EicC 1

Table 1: The main design parameters with maximum luminosity
Parameter electron proton
Circumference(m) 1151.20 1149.07
Kinetic energy(GeV) 3.5 19.08
Momentum(GeV/c) 3.5 20
Total energy(GeV) 3.5 20.02
CM energy(GeV) 16.76
fcollision(MHZ) 100
Polarization 80% 70%
Bp(T - m) 11.7 67.2
Bunch intensity(x10'1) 1.7 1.05
Ex, Ey(nm - rad, rms) 50/15 100/50
B/ By (cm) 10/4 5/1.2
RMS divergence(mrad) - 1.4/2.0
Bunch length(cm, rms) 0.75 8
Beam-beam parameter & /&y 0.102/0.118 0.0144/0.01
Laslett tune shift Avy/Avy - 0.066,/0.105
Energy loss per turn(MeV) 0.32 -
Total SR power(MW) 0.86 -
Average current(A) 2.7 1.68
Crossing angle(mrad) 50
Hourglass 0.52
Luminosity at nucleon level (cm=2s71) 4.25 x 1033

ArMWw [& zZel q beta
A NeVY[ AzexWw 576«
D=wN WF =

A xwH 8 WOl

A HJW80% 9 Q Ne . KW

106 fb -1

Axwn
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Table 3: The main design parameters with quasi-full-acceptance

Parameter electron proton
Circumference(m) 1151.20 1149.07
Kinetic energy(GeV) 3.5 19.08
Momentum(GeV/c) 3.5 20
Total energy(GeV) 3.5 20.02
CM energy(GeV) 16.76
fcollision(MHZ) 100
Polarization 80% 70%
Bp(T - m) 11.7 67.2
Bunch intensity(x10%!) 0.44 0.27

Ex, Ey(nm - rad, rms) 12.5/3.75 25/12.5
82/ 3 (cm) 10/4 5/1.2
RMS divergence(mrad) - 0.7/1.0
Bunch length(cm, rms) 0.75 8
Beam-beam parameter & /&, 0.105/0.121 0.015/0.010
Laslett tune shift Avy/Avy, - 0.065/0.10
Crossing angle(mrad) 50

Hourglass 0.52
Luminosity at nucleon level (cm~2s™1) 1.13 x 1033

X W
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n12J 25GeV i A1 58 J]"YE 4k Vv / € XWT H§~ HoC
Designs VE1 VE2 VE3 VE4
Particle e p e p e p e p
Kinetic energy (GeV) 2.8 12 5 12 2.8 25 5 25
Momentum (GeV/c) 2.8 12.9 5 12.9 2.8 25.92 5 25.92
Total energy (GeV) 12.94 5 12.94 25.94 5 25.94
D e e me omm
| z(™ A)m 9.34 43.05 16.68 43.05 9.34 86.5 16.68 86.5
Bunch intensity( 10w) 1.7 0.4 1.7 0.4 1.7 0.7 1.7 1.2
EJE, (n MA T, and) 80/24 160/80 80/24 160/80 40/12 80/40 40/12 80/40
13, (cm) 10/4 5/1.2 10/4 5/1.2 10/4 5/1.2 10/4 5/1.2
RMS size [H/V] (e m) 90/31 90/31 63/22 63/22
RMS divergence [H/V] (mrad) 1.79/2.58 1.79/2.58 1.27/1.83 1.27/1.83
Bunch length (cm, rms) 0.75 8 0.75 8 0.75 8 0.75 8
BB parameter K 7K, 0.031/0.035  0.014/0.010 0.017/0.02 0.014/0.010  0.106/0.123  0.014/0.010  0.102/0.118  0.014/0.010
Laslett tune shift -0.06/-0.095 -0.06/-0.095 -0.025/-0.04 -0.043/-0.068

Luminosity (em?A<) | Goweeeos)  10w0eGeas)  ase 10SGe0s) 600 10%(e0s)
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Table 4: Main parameters for the collisions of the electron beams and the ion beams in the EicC
Parameters e d Hett L L2+ 401520+ 197 gy 79+ 08P, E2+ 238792+
Kinetic energy( GeV /u) 3.5 12.00 16.30 10016 12,000 12.00 9.46 9.28 9.09
Momentum{GeV /¢ /u) 3.5 12.490 17.21 11.05 12.90 12.90 10035 10.17 9.98
Total energy|{GeV /u) 3.5 12.93 17.23 11.09 12.93 12.93 100.39 10.21 10.02
CM energy|GeV /u) - 13.48 15.55 12.48 13.48 13.48 12.09 11.98 11.87
Feottision { MHz) - 49963 500,20 49916 499.63 499.63 498.91 498 .84 498.76
Polarization 80% Yes Yes Mo No No No No No
Bp(T - m) 11.67 26,00 8600 26,00 2G.00 8600 B6.00 B6.00 86,00
Particles per bunch{ = 10) 40 6.1 3.0 2.04 1.00 (.30 0.07 0.065 0.055
Ex.i‘_,..lilllll-rﬁd:rlll.*i:l a0,/ 15 100/ 50 100 /50 100 /50 100,50 1[;” al) 100 /50 100 /50 100 /50
_{3;;';'3:[{.'111] 10/4 3/1.2 5/1.2 5/1.2 5/1.2 5/1.2 5/1.2 5/1.2 5/1.2
Bunch length{cm, rms) 0.75 1.5 1.5 1.5 L.5 1.5 1.5 1.5 1.5
Beam-Beam Parameter £ /€ (107%) 6,7 3/2 3/2 3/2 3,2 3/2 3,2 3/2 3/2
Laslett tune shift{10-2) - 3.7/5.9 21/3.3 8./8.1 3.7/h8 3.7/0.8 5.2/8.3 5.2/8.3 3.1/8.2
Current(A) 3.3 .42 0.48 0.49 (.48 E].-:IS. 0.44 0.43 00.40
Crossing angle{mrad) a0
Hourglass - 0.5 0.9 0.9 0.9 0.9 0.9 0.9 0.9
Luminosity at nucleon level {em—2s—1) - 10.09 » 102 | 744 » 10%7] 11.81 x 1072 092 10% 902 10% 1140 10% 1118 = 10%  10.82 x 10%
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Table 2: The improvements of beam parameters with floating-waist method
Parameter Accelerator Value HIAF-U HIAF-U + FW
ENC = 0.1
as EIC ~ (.06
Laslett 0.12/0.19 | 0.066/0.105
tune shifts JLEIC ~ 0.06
NICA = 0.075
CESR-B 0.062
Beam-beam PEP-II 0.064/0.055
parameters 0.056,/0.028 0.102/0.118
f(}r ]_ep't{)n KEKB {].12/{].1
EIC ~ 0.1
Beam-beam RHIC 0.015
parameters LHC (design) 0.0034 0.017/0.017 0.0144/0.01
for hadron
LHC (1 IP/2 IPs) | 0.017/0.034
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d ox 3 A
proton
parameters BRing N BRingS

cnergy (GeV) 0.20~2.00  2.00~19.08

spin tunc G-y 2.18~5H.64  5.64~38.52
Q. 0.47 0.47
Qy 9.43 9.43
Momentum spread x 102 7.0 6.0
Beam intensity (102 ppp) 6.77 20.3
Norm. horizontal RMS emitt. (pm - rad) 8.47 2.22
Norm. vertical RMS emitt. (pm - rad) 4.24 1.11

superperiod 3 3

dJ 70%e U X DU 3He?*

- d X3 A

2. "HA ¢:1.04 MHz, WQENn-, -, 2:; -2 =22"e-plnN

dJ YO ®X 'H=

paramcters cRing
cnergy (GeV) 2.8~5.0
spin tune G-y 6.36~11.35
Q. 0.58
Qy 0.56
Qs 0.025
Beam intensity per bunch (10M) 1.7
Horizontal RMS emitt. (nm - rad) 50.0
Vertical RMS emitt. (nm - rad) 15.0
bending radius of dipoles p (m) 25.0
the average radius R (m) 183.22
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©o o o
~N “w

A

—_
"

.‘GVT : T

spin tune gap: (0,0.038] [0,0.042]
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1. BRIing -N 2GeVH
2. pRing 19.08 GeV /

hY

d

Y
d Y

Ion
Sources

BRing-N

SRF Linac

Bunched Beam Cooling

DC
I

Pre-cooling

@2 GeV

200 MeV

19.08GeV

High energy p-beam
cooling@19.08 GeV

DC e-cooling
E=1.09 MeV

Bunched e-cooling
E.=10.4 MeV

.

0 B'Y' s e xw
O E"Y’ ’

o

. MW

Parameters BRing-N pRing
Proton kinetic energy (GeV) 2.0 19.08
Relativistic factor ~ 3.13 21.33
Beam intensity per bunch (10'2) 6.77 0.105
Beam intensity per pulse (10'2) 6.77 40.5
Norm. horizontal RMS emitt. (um) 8.47 2.22
Norm. vertical RMS emitt. (pm) 4.24 1.11
Horizontal RMS emitt. (pm) 2.85 0.1
Vertical RMS emitt. (pm) 1.43 0.05
Avg. function 3,/5,(m) 15/15 15/15
Avg. dispersion D, /D, (m) 1.5/0.0 1.5/0.0
Momentum spread (x10~%) 7.0 6.0
RMS bunch length (m) 30.0 0.08
Horizontal IBS growth time (mins) -189 27
Vertical IBS growth time (mins) -1155 -275
Longitudinal IBS growth time (mins) 30.1 16.7

Cooling requirements

cooling the normalized
emittance down
to 2.22/1.11 pm

maintain the
beam emittance

.

Time
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6.2 d o "H E

U BRing-N 1.09 MeVa[ DC" X=d o 1084/42 ->5155241344¢

Electrostatic high voltage -

Collector | Parameter Value
% Kinetic energy range (MeV) <1.1
Decclerating tubsTe S High voltage stability <1x 1071
. High voltage tunning accuracy (V) <2
S et te %it.et.ev e, eteus Current (A) 1-3
AL TN R R AN Ton beam E-beam radius @Gun (cm) 1-2
E-beam radius @cooling section (cm) 1-5
Cooling section Transverse temp. (eV) <0.2
Collector " Longitudinal temp. (eV) <1x10~*
b Yo | Cooling section length (m) 15-25
: Fraction n (%) 2.5-4.2
Gun/collector section field (T) 0.5-1.2
Bending section field (T) 0.3-1.0
Bending (toriod) angle (deg.) 90
Cooling section field (T) 0.1-0.8
Dipole coil field (T) <0.01
S function x/y (m) 10-25
Vacuum (mbar) 10719 — 1071
| BPM accuracy (mm) <1.0
Cooling sectior " Homogeneity of the magnetic fields <5%x107°

33



Proton beam 33
Energy (GeV) 2.0 107
Intensity 4x10"2
Norm. horizontal RMS emittance (pm) 10.0 @ 3. 3.0
Norm. vertical RMS emittance (pm) 5.0 =
Momentum spread 3x10~4 = —:l;"
B function x/y (m) 25 g8 6 —
Electron beam ‘S’ 2.5 E
Energy (MeV) 1.09 2 =
Current (A) 3 g 41
E-beam radius (cm) 1.5 g 20
Transverse temp. (eV) 0.1 5.
Longitudinal temp. (eV) 1x1075 |
Cooling section length (m) 20 —
B field in cooling section (T) 1.0 0 | 3 A 6 2 10 LS
time (min)
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= EicC (China) ion energy: 20 GeV
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Ly

L

Linac

SRF Pre-acc.
Pre. acceleration energy (MeV) 2.0-4.0 n A
Final kinetic energy (MeV) 10.4 Dump .- 1 H s S e-gun
E-gun type VHF /SRF M
E-gun voltage (MeV) 0.5-1.0 = S -
Pre. RF frequency (MHz) 100 Kicker Kicker
Repetition frequency (MHz) 2.5
Charge per pulse (nC) 0.5-2.0
Beam average current (mA) <25
Beam peak current (A) 1-4 Cooling section
RMS normalized emittance (pm) <2.0 : : N
RMS bunch length (ps) 50-200 pRIng 10'4 Mev ERL - ng z d 0
RMS energy spread <2x1071
— ﬁx

Ring 100 | — B
Kinetic beam energy (MeV) 10.4 — —— 80D,
Circumference (m) 120 é —— 80D,
Charge per bunch (nC) 0.5-2.0 c 75}
Revolution frequency (MHz) 2.5 %
Number of bunches 40 o \
Main SRF frequency (MHz) 100 % 5ol /
Bunch frequency (MHz) 100 5
Store turns Nejre 1600 T
Average beam current (mA) 50-200 ]
Peak current (A) 1-4 o 257
Cooling section length (m) 50
RMS normalized emittance (um) <3.0 m{y\ Jw
RMS bunch length (ps) 50-200 o v T T T T T T T T T T i
RMS energy spread <4x1074 0 25 50 75 100
Radiation damping time (turns) > 103 Path length (m)
Energy loss per cycle (keV) <0.1 RO "Wy,
Beta function@CS of cooler (m) 50-80 §\‘\\ ,/”g'
Dispersion function@CS of cooler (m) 1-5 5 <
Fast kicker repetition frequency (MHz) 2.5 53,/ §
Fast kicker pulse width (IIS) <1 ,/,/,"’"ll MW=t i I 1 1 i | 1 [ 1 1 1 1 1 i l 1 i | = \\‘\‘\\\\\\\
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