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Layout of the quad, electron and laser beams
at the distance 4 m from the interaction point (IP)
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Interference of the laser optics with the detector
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Open angles in detectors
LDC                          SID                    GLD

θ=±45 mrad ±33 mrad ±50 mrad

that is less than required 95 mrad
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   Forward Region in the LDC Detector
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Vacuum Pump

BeamCal

LumiCal

QD0

Graphite 
Space for 
electronics/connectors
cooling

Space for cables

Shielding Tube

   Forward Region
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ILD = GLD ⊕ LDC

2



February 4, 07 Global Design Effort IR&MDI: 33

Antisolenoids

• Antisolenoids for local 
compensation of beam coupling

• Depend on all parameters (L*, 
field, sizes, etc) and is a delicate 
MDI issue

SiD with 
L*=4.5mLDC with 

L*=4.5m

B.Parker, BNL

QD0

Example of optimal field for local 
compensation of coupling (SiD, L*=3.5m)
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FF optics 
are part of 
detector

Outer solenoid
R ~ 5.5m Inner solenoid

R ~ 3m

Push-pull 
disconnectVibration 

isolationPush-pull 
disconnect

Wall of 
coils

No iron: 
total weight 
~ 1.5 Kt

Quick overview of detector geometry



 

Cryostat with single bore quads and sextupoles

FF optics just inside the wall of coils

Sextupoles



    95 mrad+−

4m
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Dec. 12, 2007 Valery Telnov
42

View of the detector with the laser system
(the pumping laser is in the building at the surface) Klemz, Monig…

The above scheme does not fit the ILC experimental hall ! 
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LDC in Underground Hall
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surface assembling as CMS 

Surface hall size : 50m (later 70m) x 30m; 
2 x 80t crane; hook 19m above floor.



ILC:
Event Pile Up During Bunch Train

18k e pairs/130 BX
50 µ pairs/130 BX
86 hadronic events/130 BX

Livetime 40 μs ~ 130 BX Livetime 100ns ~ 1 BX

140 e pairs/ BX
0.4 µ pairs/BX
0.7 hadronic events/BX

Add Muons from Collimators, MeV Photons from Pairs, Neutrons, Synchrotron 
Radiation and Possible Shower Products from Uncertain Beam Tails!



Hits/mm2/BX, 1st layer
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Beam simulation results for 34 mrad beam crossing angle.
Angular energy flow observed 3m from IP (one beam).
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d] Background (beam halo) mainly due to
electrons.

About 15 mrad opening angle needed to
contain the outgoing beam.

⇒ What effects contribute to the beam
background?

⇒ Why is the beam background much
higher than for e+e−?

A.F.Żarnecki Photon Collider beam simulation with CAIN 2



Beam-beam interactions

Large background is due to low energy electrons resulting from Compton scattering.
Lower energy ⇒ larger deflection

Electron energy distribution at IP
after Compton scattering
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A.F.Żarnecki Photon Collider beam simulation with CAIN 4



Photon Collider – p.33/35



Jet flavour tagging: b
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Pairs and magnetic field

• Pairs are focused by solenoidal field in the
detector towards the forward region

• Pairs trajectories envelope depends on
magnetic field

• Careful desing of beam pipe is mandatory

9

Pair background

! Simulation by CAIN

! B-dependence

(Track density: 1/cm2/BX)

3T

4T 5T

Pair background

! Simulation by CAIN

! B-dependence

(Track density: 1/cm2/BX)

3T

4T 5T

T. Tauchi

~5mm

z=350mmz=250mm

cos!=0.95

Core of Pair-Background

17mm

15mm
2mm

5mm

~2mm

Si wafer
Beam Pipe

RVTX

ZVTX

RS

RBe Rcore

Figure 2: Model for estimation of radii of the beam pipe and innermost layer of the GLD vertex detector.
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Figure 3: Pair-background track density (/cm2/BX) with the nominal ILC machine parameter at 500 GeV and 2 mrad crossing

angle in 3 T (left), 4 T (center), and 5 T (right) magnetic field.

design criteria:

• The dense core of the pair background should not hit the beam pipe. It should have ∼ 5 mm clearance at

z = 350 mm and ∼ 2 mm clearance at the junction of the central berylium part and the conical part.

• The silicon wafer is 2 mm longer than what is required to cover | cos θ| < 0.95.

• The ladder length is longer than the silicon wafer by 15 mm. The clearance between the ladder and the conical

part of the beam pipe is 2 mm.

The simulation for pair background was done using CAIN for various ILC parameter sets. The track density of the

pair background in z-r plane is shown in Figure 3 with the nominal ILC parameter set [1] and crossing angle of 2 mrad

for 3, 4, and 5 T magnetic field. Figure 4 shows the track density distribution for high luminosity option of ILC

parameters [1]. The distribution of the dense core of the pair-background tracks with the original high luminosity

option is significantly broader than that with the nominal option. Recently, A. Seryi proposed new high-luminosity

parameter sets [2]. These new high luminosity parameter sets give less and narrower pair background as can be

seen from Figure 4. The beam-pipe parameters and RV TX determined by the design criteria and the background

simulation described above are summarized in Table I. We can see that RV TX strongly depends on the machine

parameter option.

3. SUMMARY

In order to see the impact of relatively weak magnetic field of GLD on the vertex detector design, the minimum

radius of the vertex detector RV TX has been estimated for several machine parameter sets and different magnetic

ALCPG1413

Interaction Region (IR) Design
Beam Pipes etc. 

VTX ( FPCCD, 5μm x 5μm pixels )
    Si wafer length = |cosθ| < 0.95 + 2 mm
    Ladder length = Si wafer length + 15 mm



Keeping Options Alive
• The Physics may lead us to Giga Z or Gamma Gamma.

ILC machine design should minimize future modifications needed.

• Gamma Gamma Physics
S channel production of Higgs and study of CP properties
Single and Associated particle production extends mass reach

for higher mass Higgs and SUSY

Laser Cavities Recirculate Light
to match the bunch spacingγγ needs 25 mr crossing angle

to accommodate beam disruption.
Mirrors focus lasers to collide
with beams ~ mm from IP

 

Fermilab ALCPG Meeting                                    
October 22, 2007

John Jaros



OPTIONS

FIGURE 10.11. Focusing mirrors direct the light pulses into the detector to collide with the electron beam.
An unobstructed path from the mirror to the IP must be provided. The left figure is a concept for the
modifications to the endcap and beam pipe region needed to accommodate this. The right figure is an
end view looking down the beam pipe from the IP [157].

10.2.2.5 Change-over

It is expected that operation of the laser cavities will have been demonstrated off-site before
change-over to γγ running is contemplated. A shutdown will be required to install the laser
hardware and configure the IP for 25 mrad crossing angle. During the shutdown one would:

• Remove the detector components around the beam pipe and replace them with one
configured for 25 mrad crossing angle.

• Install the laser and optics hardware.

• Either, move the detector to the 25 mrad IP;

• or, if already at the 25 mrad IP replace the e+e− extraction line with the γγ extraction
line and beam dump.

10.2.3 Conclusion

The γγ option adds significantly to the physics reach of the ILC. In order to maintain this
option the ILC design should include a capability to run the detector with a 25 mrad crossing
angle. The detector should also be designed so that the area around the beam pipe can be
easily replaced with one configured for 25 mrad running. Space in the detector hall should
be reserved for the laser and optics installations.

IV-160 ILC Reference Design Report
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