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ELISE Project Layout

«A theater begins with a cloakroom»
K.S.Stanislavskiy




ELISE Project Layout
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ELISE: collider layout

LINAC
Electron LINAC Energy: 125 + 500 MeV
EAR Length: ~35 m

Energy: 125 + 500 MeV
Circumference: 53.7 m
Bunch population: 5-101°

Number of bunches: <24

Particles per pulse: 5-101°
Repetition rate: 10Hz

Injection
from
CR/RESR ™

NESR
Energy: 120 + 740 MeV/u
Circumference: ~222.9 m
Rigidity: 13 T-m

Bends: 24 - 15°

Reference A/Z: 2.7 COOLER

Number of bunches: =120 Length: 6 m
Magnetic field: 1 T
Cooling time: 20 ms

Electron Cooling




Interection Region and Electron Ring
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lon ring

BetaX(IP): 15 cm
BetaZ(IP): 150 cm
BetaX(FF): 75 m
BetaZ(FF): 90 m

v =v =0.55

e =g = 50 pmemrad

Electron ring

BetaX(IP): 15 cm
BetaZ(IP): 150 cm
BetaX(FF): 43 m
BetaZ(FF): 27 m

v =v =0.2

g,.=¢ = 50 pmemrad

Structure Funtions
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T walls of
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Energy (max): 485.35 MeV/u e . Fae——as BE—s

B, (max): 0.7535 o ﬁf —

A/Z: 2.7 ] 3 = - -

Rigidity: 10 T-m i ym Stretched option E}

Bends: 6 - 60° " Sl 1 .

Straights: 8 m i AE W%

BetaX(IP): 15 cm

BetaZ(IP): 150 cm li e B\

Stretched
Circumference ion: 141.5 m
Circumference electron: 37.6 m
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FAIR — MESR matching
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Experimental hall EH-1: D E Rl c A | 50 m

Application science

LINAC-100 (Eiy: 100 AMeV) e lon Sources
DERICA Fragment
Separator DFS Gas je: target
Fast Ramping Ring p.d.**He
Velocity filter Synchrotron FRR:
ERrig < 300 AMeV e-RIB collider
- Gas cell -lon trap Electron
cooler om
a8
Collector Ring CR: m '3'
Emg < 300 AMeV A3
Experimental
hall EH-2: RIBs

15-70 AMeV :L
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Neutron source 2

2 10% nicm? on

Stage 2: Buildings, LINAC-100, DFS, EH-1, EH-2 §

Stage 3: LINAC-30 relocation, FRR, EH-3 Experimental hall EH-3: §

) ! ! : reaccelerated RIBs s

Stage 4: CR, e-RIB collider, ring experiments 5 — 300 AMeV

Energy (max): 300 MeV/u

Circumference CR: 222.9m “

B, (max): 0.654 0.654 300.0 10x60 11x55
Circumference ER: 56.8 m (68.7)
A/Z: 2.7 0.491 137.48  8x64 9x63

Rigidity: 7.55 T-m

0.436 103.6 8x72 Ix72




Luminosity estimations
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Luminosity estimations

Beam-beam limitation
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Luminosity estimations
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Beam-beam limitation
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Luminosity estimations
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Luminosity estimations

F..n=F, n,

Ox,z:\/ex,z. Bx,z

Beam-beam limitation

E' . A Nf:brpﬁ:r:
A 27 Bi(0z + 02)0x
£_ VA N&brgiﬁz

- A 2 Bi(0z + 02)0

CE,= 003 005

Niv&ixili

€=€, V,=V,

B.#P,

Space charge limitation

Z2 Nibrp R
A 7Bl 2V2mo,
ZQ Nibrp R

Av =

£

T A PB2Av 2P,

' 2rp/ BB

A NEbAF’}‘EﬁE 2210
Z%  Arrpy/ BB R




Luminosity: ELISE
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Luminosity: ELISE
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Luminosity: Energy scaling

Beam-beam limitation Space charge limitation
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Luminosity comparison
~ MBe" =P Circumference  EnergyMeV/u  Bunches

ELISE 2.1.10% 4-108 222.9m 740.0 8x40

MESR 2.1.10% 4-108 173.56 m 485.35 8x40
DERICA 1.5-10% - 222.9m 300.0 11x55
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Luminosity comparison
~ "Be" U™ Cicumference  EnergyMeV/u  Bunches

ELISE 2110  4.10° 222.9 m 740.0 8x40
MESR 2.110°  4.10° 173.56 m 485.35 8x40
DERICA 15100 - 222.9'm 300.0 11x55
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Luminosity comparison
. tBew U™ Cicumference  EnergyMeViu  Bunches

ELISE 2.1-10% 4.108 222.9m 740.0 8x40
MESR 2.1-10% 4-10° 173.56 m 485.35 8x40
DERICA 1.5-10% 222.9m 300.0 11x35
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Possible improvements:

Circumference
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Possible improvements:

Circumference —
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Possible improvements:

Circumference —
I r A NopAvy?B: 24 2moy
Ne — LeNe—=5 L. =7
Factor 2x Z? drrp/BeB. (R
Disadvantages

e Less room for all needed experiments

« Maintenance prices increase
Advantages

 Reduced construction price

» Full size electron ring

Coherent betatron tunes
\% FAIR simulation for 1x6

bunches
Alexand Valishev
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Possible improvements:
Interaction region
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IP Region
optimization
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Structure functions of NESR
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ELISE
Electron
Spectrometer

Angle 10° + 45°
Midplane
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Zero-Field region

EF B =Effective Field Boundary

Georg Berg
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Electron Spectrometer Alternative

Disadvantages m
« Complicated design
* Increased cost
« Supercoductivity

Advantages

« Angle 10° | 75°

« Tight integration
with Final Focusing

e Increased luminocity
by factorof 3 + 5

- Increased Fn,
e Supercoductivity
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