Au-Au ion collider

Concept design for JAS Dubna 2019

speaker: Diana Pawlicki



Initial data

Parameter Rings (1==2)
Circumference [m] 800
lons 197 Au"*
lon energy [GeV/u] 1.0-5.0
Luminosity [cm2s™] 1-10%
Emittance [1T-mm-mrad] £=¢€=1
Beta function [m] B = By= 0.6

Proposed collision scheme is head-on.




Luminosity
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Beam-beam and Laslett parameters
estimations
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Z - gold charge state B - reduced beam velocity
N - particles per bunch Y - Lorentz factor

r - classic proton radius A - gold mass

.~ beam envelope o - longitudinal beam size
Cring - ring circumference € - emittance




Beam-beam and Laslett parameters

estimations
VA rpN 1-|-52 B o
=~ 7 G.(n)  Pryr2(n=0a=1)=10913

¢ - beam-beam effect
n - distance between

IP and bunch center
¢ - relative function




Collider luminosity optimization for
NICA collider
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Collider luminosity optimization for

NICA collider
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Collider luminosity optimization for our
collider

10287
: Target luminosity is achieved at
3,7 GeV/u vs. 3 GeV/u for NICA

our collider l
luminosity

1024 I | I |
1 1:5 2 25 3 35 4 4.5 5

Kinetic Energy on Ions, GeV/n



10

# particles in buhch
5»—-
=1

—_
(=3
©

108

Collider luminosity optimization for our

collider
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Magnetic system

configuration

Energy per nucleon [GeV] 1 5
Magnetic rigidity [T -m] 14.048 48.688
Bending radius [m] 38.197

Bending field [T] 0.368 1.275
Number of bending magnets 120

Length of magnet [m] 2

Number of FODO sections 120

Length of FODO section [m] 3

bending and
focusing section electron cooling

section

/

RF section

injection
section

interraction
section

extraction

/ section

free space for
other devices



Injection system

Injected beam Septum magnet

Kicker magnet

Circulating beam

Field of septum magnet: 0.5 T Field of kicker magnet: 0.1 T
Bending angle: 198 mrad Bending angle: 4 mrad

B = 2 L= .
ﬂog Hog



Injection system calculations

_ . 108 AN
Mger = 34107 (5 GeV) = a5ev - p = 0721077
NSGeV =32:- 109

AN
p=09-10 2% ——(1GeV) = gigey - p = 181077

CIT‘L2

Ozcey = 800 barn AN(5 GeV) = 2.3 - 107
016y = 2000 barn AN(1 GeV) = 2.1 - 107



Thank you

| never expected this to happen in my lifetime and shall be asking my family
to put some champagne in the fridge.
- Peter Higgs



