Case studies: collider design
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Task statement

Parameter mm

Ring circumference, m

lons Protons Deuterons
Energy, GeV/u 3-10
Luminosity 1E+30

Proton-deuteron collisions




How we were figured about

Magnetic field is 1.8 T, deuteron ring circumference is 600 m

P d
Bending radius, p(m) 18.53 37.06
Magnets number 40 40
Dipole per,é;(ntage 0.3 0.3
Angle of one magnet (degree) i o 1
Magnet length (m) 2.26 4.52
Circumference 300 600
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Main intense beam effects

In case of space charge we observe the classical Laslett formula:
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It is known from practice that an intense beam is stable if |§| + |Ag| < 0.05

In this case we can increase amount of the particles and emittance, we have
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Table of parameters

|

3 Wi

Kinetic energy, GeV/u 3

os = B*, M 0.5 § £] + |Aq| < 0.05
H, harmonic humber 100 (p), 200 (d) ' '
N beam 25 (p), 50 (d) = B

Emittance, mm*mrad ] ﬁ 9

Parficles per bunch 6E+10 .

& 0.0033 \

Aq (Laslett) 0.0245 e —— :tﬁ\“ NN

1§l + |Aq]| 0.0278 ;’-- | ﬁ@ . |
Luminosity 1.09E+30 0.4 0.5
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Space charge dependence on energy (N is variable, AQ=const)

| - | |

T
Eiin. GeViu

oo -

10

— Laslett, |Aq|

— Beam-Beam for protons, &,

— AQ=0.028



||||||||||||||||||||||||||||||||||||

/1.09E+30

| = GeViu

4. 'Slll‘6...l7ll‘l8..‘l9I.ll10

L

i NpunchesN p

Luminosity and parficles number

Nafo

(Dhg — 07578

hg . *
47'[8,8* If Os = :8
1 — Luminosity
/.5E+11
5%x10" |-
2x10"" |
1x10""
6E+10
5x10"0 |
4 5 6 7 8 9 10



Final Focusing Estfimation (E.;, = 10 GeV/u)
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Dreams about lattice (for E.,=3 GeV)
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Final Focusing: dublet }
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