LHeC Ring-Ring Option

Introduction and Main Parameters
Bernhard Holzer

1.) The Logo

LH-C



2.) The Problem

Barrel Tracker - active Radius 2 5cm each
Si-Pi/Si-Strip/SiGas Tracker:
I.layer:inner R= B8 cm;outer R=113cm

2 layer: =213 cm; : 4 Cone structured fwd/bwd Si-pix/Si-strip/Si-gas
3. layer: =338cm;
4. layer: =463 cm; Rmn=486cm

=588cm; '

Fwd Tracker - active Thickness 8. cm each
Si-Poc/Si-Strip/SiGas Tracker:

nner R= 4.86 cm;outer R=613 cm
Planes | - 5:

215 = 140./210./280./ 340./ 370.cm

10 © Option
Mini Beta Quadrupoles included in
detector design, s=1.2m

early focusing }
early separation

small 7, higher Luminosity
smaller synchrotron radiation



The Real Problem

Barrel Tracker - active Radius 2 5cm each
Si-Pi/Si-Strip/SiGas Tracker:
I.layer:inner R= B8 cm;outer R=113cm

2 layer: =213 cm; =23B8cm
3. layer: =338cm; =363cm
4. layer: =463 cm; = m

=588cm;

Fwd Tracker - active Thickness 8. cm each
Si-Poc/Si-Strip/SiGas Tracker:

nner R= 4.86 cm;outer R=613 cm
Planes | - 5:

215 = 140./210./280./ 340./ 370.cm

Mini Beta Quadrupoles outside
detector, s = 6.2m

late focusing }
late separation

higher p*, smaller Luminosity
higher synchrotron radiation



LHeC Ring-Ring Option
Arc Lattice

Proton Ring: Ultimate LHC Parameter
E=7 TeV
N,=1.7%1 01 Protons/Bunch
&=5*10""" mrad

determined by performance of dipole magnets

Electron Ring: Miriam Parameter
E=60 GeV
N,=2%10" Electrons/Bunch
... determined by available rf power
& =5*10" mrad, &, = 2.5*10” mrad

... determined by arc lattice s o

Miriam Fitterer



LHeC Ring-Ring Option

IR-Opftics

10° Optics:
Luminosity limited by §,,,.at —

1]

first proton quadrupole

= determines the quadrupole design

- determines the separation scheme

= determines the crossing angle
(parasitic encounters)

(m), B (m)

Goal: “somehow in the range of L= 1053

o,=30um B,=18m B, =18cm
o,=158um B =05m By, =10 cm
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LHeC Ring-Ring Option

IR-Opftics

1° Optics:
Luminosity limited by §,,,.at —

first proton quadrupole

... but more by (late) separation scheme
= determines the synchrotron radiation
power

Goal: “as close as possible to the 10°option

o, =447 um ﬁxp =39m p..=40cm
0,=224um B =10m B,. =20 cm
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LHeC Ring-Ring Option

Separation Scheme and Synchrotron Radiation

Separation Scheme:
10° Option: s=1.2m
Separation starts as early as the focusing

=8 km=const froms=I12m...s=2Im

Goal: “keep it low ... *

P =29 kW  for 1,=100mA
E_. =124 keV

crit

Y [mm]

RR high acceptance option: SR intensity digftribution at Z =21.5m

80 100 120
X [mm]

Nathan Bernard

20 40 60



LHeC Ring-Ring Option

Separation Scheme and Synchrotron Radiation

Separation Scheme:
1?2 Option: s=6.2m
Separation starts late

0 =4.6 km = const

Goal: “keep it low ... *

P =44 kW  for I, =100 mA

=156 keV

crzt

Separation Scheme:
crossing angle (Imrad) could be

reduced but it is needed to support
the overall separation at s=21 m

Y [mm]

RR high acceptance option: SR intensity digftribution at Z =21.5m

80 100 120
X [mm]

Nathan Bernard

20 40 60



LHeC Ring-Ring Option
Magnet Design

Electron Triplet:
1° Option: Quadrupoles outside the detector
-> null problemo

g=90T/m
B,=32T

10° Option: Quadrupoles inside the detector
compact design needed

Ring-ring option half-quadrupole, 4900 A, Gradient 137 T/

g = 102 T/m + 2.5 T dipole field from feeddown

BO = 2.0 T ATm 200
-,
- 0:063
= 0.052

Proton Triplet: =

beam separation needed = 55 mm s |
P "
- 4):50
=
- —0:81
- -0.92
] -0.10
|

-0.11
ROXIE 101

Stephan Russenschuck



LHeC Ring-Ring Option

Main Parameters

Electrons Protons
Energy 60 GeV 7 TeV
Current 100mA 860mA
Part. per Bunch | 2*101° 1.7*101
Ex 5*10°m 5*1019m
Ey 2.5%10°m 5*1019m
Py 43.5 MW
1 degree 10 degree
Electrons Protons Electrons Protons
By 40cm 405 m 18 cm 1.8 m
By 20cm 0.97 m 10 cm 0.5m
Oy 45um 30um
| Oy 22um 15.8um
Lo 8.5%1032 1.8*1033
crossing angle 0.7mrad 1mrad
loss factor 92 % 75%
Py 44kW 28kW
Lest 7.9%1032 1.34%1033




