


 

 

                      Interaction Region Issues 
 
 
 
                      Both TESLA and NLC base designs allow 
                                 for 2 Interaction Regions         
 
                                   What are the issues?             
 
 

The Physics Program  - Could the physics goals be              
           achieved by 1 IR? 
 
 Luminosity Sharing -     Time sharing and/or  
          luminosity enhancements? 
 
International Participation -  need for international  

         financing of a world LC  - could you envision an  
         LC without international financing of  an LC  
         Detector?  
 
Competition – wouldn’t the scientific honesty and rigor 
        be enhanced by competition of two detectors?  
       Wouldn’t the pace and efficiencies of construction 
       be enhanced ? 
       Wouldn’t competition broaden the user  
       involvement? 



 

 

                    PHYSICS Topics 
 
 Topic ENERGY 
 
  (LEIR) 
 
 Giga – Z 92 
 
 W+- threshold 160 
 
 Higgs 220-340 
 
 tt-bar threshold 350 
 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
 
 SUSY states 500 - 1 TeV 
 
 
  (HEIR) 
 
 ZHH (Higgs self coupling) > 500 
 
 νν-bar H (WWH coupling) > 500 
 
 e- e- and/or γ γ > 500 (staged?) 



 

 

                     TESLA Philosophy 
                                          Versus 
                       NLC Philosophy 
 
 
TESLA: 
   2nd IR   IF   funding for BEAMLINE plus IR Hall 
 plus DETECTOR is available 
 time sharing of pulses      (2 ½ Hz) 
 Both IRs have full/equal capabilities and 
                     luminosity  
 Possibility for e- e- and γ γ options 
 
 
NLC: 
 Both IRs in baseline 
 Energy capabilities different – LEIR and HEIR 
 Potentially two distinct physics programs 
 Potentially different luminosities 
 Potentially increased luminosity 
                     (180 Hz running?) 



1.2 General Layout II-7

electron sources�

(HEP and x-ray laser)

lin
ea

r
ac

ce
le

ra
to

r
lin

ea
r 

ac
ce

le
ra

to
r

x-ray laser�

electron-positron collision
high energy physics experiments

positron source

aux. positron and
2nd electron source

damping ring
�

damping ring
�

positron
preaccelerator

e� -

e� +

e� -

H.Weise 3/2000
�

33
 k

m

Figure 1.2.1: Sketch of the overall layout of TESLA.



7.2 Magnet Lattice and Optics II-177

Figure 7.2.3: Geometry of the TESLA BDS, including the second IR.

necessary constraint for polarised e+ production). Details of the e+ source are covered
in section 4.3. The undulator increases the relative energy spread in the beam to about
0.15%, as compared to < 0.05% coming out of the linac; this increase has consequences
for the magnet stability tolerances and luminosity stabilisation (section 7.3).

Immediately after the undulator, the beam switch-yard steers the e− beam to either
of the two foreseen interaction regions (figure 7.2.4). The switch-yard is placed after
the undulator so as not to exclude the possibility of e+e− collisions at the second IR.
The two primary constraints for the design of the switch-yard arcs are:

• the emittance growth due to synchrotron radiation should be kept to an accept-
able minimum; and

• the arc geometry should allow enough clearance for the photon target and the
associated e+ capture system (section 4.3).

The first 24 dipole magnets are common to both beamlines, after which the trans-
verse clearance is enough to separate the two (see 7.2.7 for magnet details). The use
of iron-core electromagnets precludes fast intra-bunch switching between the two IRs,
but could in principle allow switching at 5 Hz.

The lattice is based on a double-bend achromat system used in modern light sources
to significantly reduce the horizontal emittance growth from synchrotron radiation
effects. Figure 7.2.5 shows the emittance growth along the entire BDS beamline: the
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Chapter 11

Parameter Small Detector Large Detector
Detector footprint 12 × 11 m 20 × 20 m
Pit length 40 m 62 m
Pit width 20 m 30 m
Pit depth below beamline 5 m 7 m
Door height 10 m 13 m
Door width 10 m 13 m
Barrel weight 2000 MT 7300 MT
Door weight 500 MT 1900 MT
Total weight 3100 MT 11100 MT

Table 11.1: The Baseline Interaction Region Parameters

11.2. The main linacs are aligned to provide the 20 mrad crossing angle at the HEIR.
The LEIR beamline is bent from the straight-ahead beams. The transverse separation
between the two IR collision points is currently set at roughly 25 meters. However,
roughly 440 meters longitudinal separation of the two IR halls has been provided for
increased vibration isolation. In addition, bypass lines are installed along the side of
the linac so that lower-energy beams can be transported to the Final Focus without
passing through the downstream accelerator structures.

3.1 The low-energy interaction region at the NLC

The experimental program in the LEIR is determined by the range of accessible
center-of-mass energies and the available luminosity. The amount of luminosity that
should be dedicated to a particular

√
s will depend on the physics that is revealed by

the Tevatron and the LHC. This need for flexibility imposes the requirement that the
LEIR have high performance at least over the range mZ ≤ √

s ≤ 2mt. Figure 11.3
shows the luminosity for the baseline design of the LEIR versus the center-of-mass
energy. In the following, we outline the basic LEIR physics program as a function of
increasing beam energy.

The lowest operating energy of the LEIR is determined by the requirement that
high-statistics studies at the Z-pole be possible. The goal of a next-generation Z-
pole experiment would be a significant reduction in the experimental errors in key
electroweak parameters, as explained in Chapter 8. The success of this program relies
on the availability of longitudinally polarized beams. Polarized electron beams will be
available in the initial configuration. It would be desirable eventually to have positron
polarization as well. Issues and technologies for positron polarization are discussed in
Chapter 12. One feature pertaining to beam polarization in the LEIR is the need to
account for the spin precession in the bends in the beam transport system. Another
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