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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. 



A

B
C

D
E

F

G

H I

J
K L

M

N

O
P Q

1 MACHINE DETECTOR INTERFACE 3

Table 2: IR geometrical data with 2 (20)mrad crossing angle; numbers in
parentheses are those at 20 mrad crossing angle, while the others are common
at the both angles.

Ecm 500GeV 1TeV
para.set Nominal High Luminosity High Luminosity-1
position R in cm Z in cm R in cm Z in cm R in cm Z in cm

A 1.3 4.5 1.9 6.3 1.5 5
B 3(3.2) 25 4.2 25 3.4(3.5) 25
C 3(3.2) 35 4.2 35 3.4(3.5) 35
D 8 110 9(10) 110 8(9) 110
E 8 230 9(10) 230 8(9) 230
F 9.04 260 10.2(11.3) 260 9.04 260
G 11.94 285 12.60(13.26) 285 11.94(12.60) 285
H 16 320 16 320 16 320
I 16 400 16 400 16 400
J 2(2*) 400 2(2*) 400 2(2*) 400
K 2(2*) 405 2(2*) 405 2(2*) 405
L 2(2*) 430 2(2*) 430 2(2*) 430
M 2(2*) 450 2(2*) 450 2(2*) 450
N 13 230 14(15) 230 13(14) 230
O 17.70 260 18.83(19.96) 260 17.70(18.83) 260
P 36 260 36 260 36 260
Q 17.96 430 19.83(21.70) 430 17.96(19.83) 430

* : There are two holes with the same radius for incoming and exit beams
at the 20mrad crossing angle.
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Figure 1.3: Schematic view of the inner and forward detectors of GLD. The horizontal scale
and the vertical scale is not same as indicated in the midle of the figure.

• a precision silicon micro-vertex detector,

• silicon inner (SIT) and endcap(ET) trackers,

• a beam profile monitor in front of BCAL,

• a muon detector interleaved with iron plates of the return yoke, and

• a moderate magnetic field of 3 T.

The iron return yoke and barrel calorimeters have dodecagonal shape (24-sided shape for the
outside of HCAL) rather than octagonal shape in order to reduce unnecessary gaps between
the muon system and the solenoid, between HCAL and the solenoid, and between TPC and
ECAL.

In addition to the baseline configuration, the following options are being considered.
Silicon tracker between TPC and EM calorimeter in the barrel region is proposed to improve
the momentum resolution still more. It is also suggested that a TOF counter in front of the
EM calorimeter can improve the particle identification capability, but this function could be
included in the EM calorimeter.

MDI (Machine Detector Interface) issues, as well as the physics requirements, give impact
on the detector design. Beam background has to be taken into account for the design of
ILC detectors. The beam pipe radius and inner radius of the vertex detector of GLD have
been determined based on the consideration of pair background (see Section 2.1). The
configuration of FCAL and BCAL of GLD has been chosen so that the back-scattered photons
produced by the dense core of pair background at BCAL do not hit the TPC drift volume
directly.

There are three options for the beam crossing angle; 2 mrad, 14 mrad, and 20 mrad.
In case of 20 mrad crossing angle, a dipole magnetic field could be implemented inside the
detector in order to cancel the transverse field component of the solenoid magnet for the
incoming beam and make the electron and positron beams collide vertically head-on. This

VTX inner radius

Hole radius

4.5m2.3m


