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There has been an interest in developing both a low energy and higher energy collision region for the linear collider.  The low energy region would be targeted at physics in the 90 GeV to 250 GeV center of mass range.  A detector is discussed that might meet the requirements of the low energy collision region. 

A low energy collision Region

Because of the present design of the final focus, it is not possible to have collisions below  250 GeV center of mass energy in the full machine energy experimental region of the collider.  However there is every reason to believe that there can be very interesting physics at center of mass energies at about the Z and W bosons masses and up to energies just below 250 GeV. Of particular interest is the possibility that the Higgs boson is in the 100 to 200 GeV mass region.  

One of the best ways to make accurate measurements of the Higgs is by exploiting the kinematics of Higgs-Strahlung process e+e- => Z*=> HZo.  One would reconstruct the Zo by its decay to lepton pairs and then assume all the remaining energy and particles to be the Higgs decay.  Operating in this mode the low energy collision region would function as a light Higgs factory if the center of mass energy were to be set at 
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A number of other important physics issues could be addressed by working in this energy region.  

(1) Precision running at the Z-pole with a sample of 109 polarized Z’s.

(2) Study the W-W threshold in order measure sin2().

(3) Study the Higgs threshold behavior.

(4) Study SUSY at threshold if it should be light.

(5)Look at Higgs production through  =>Ho.

The low energy option at the Linear Collider would provide an exciting precision physics program that would be orthogonal in first order to the physics in the higher energy collision region.
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Figure 1.  The proposed P-detector for a two intersection region Linear Collider.

Alternate Detector Design

One of the physics questions that needs to be answered by this proposal is if the lower energy also means lower costs for the detector. To this end the central tracking region would be limited to a region of ~150 cm.  There is the possibility that a space in the tracking region of the detector could be used for identification of pions, kaons and protons.  But strong arguments for particle identification have not yet been presented.  It is possible to do good particle separation using a TPC as a tracker with about 500 samples[1]. 

A quadrant view of the “P-detector” is shown in Figure 1.  The location and capability of each element in the detector is shown in Table 1.

Detector Elements

The electromagnetic calorimeter would have segmentation of 2.5 cm x 2.5cm or 1ox1o resolution and consist of 32 layers of 4 mm Pb and 3mm scintillator.  The hadronic calorimeter would consist of 65 layers of 8 mm Pb plates and 3mm scintillator with a segmentation of 2ox2o.  In this design the muon system would be important for the hadron calorimetry because it would perform a tail catching function.  The hadron calorimeter would consist of 3.9 interaction lengths while the muon system would contribute an additional 6 interaction lengths.   Studies have shown[2] that a muon system composed of Resistive Plate Chambers (RPCs) are capable of counting charged tracks at density level as high as ~105 particles/m2.  By using the muon system in this dual role the size of the calorimeter and cost of the calorimeter can be reduced allowing an overall smaller and lower cost detector.

The magnetic field would be generated by a one interaction length thick super conducting solenoid.  The field strength would be approximately 3 Tesla.  The vertex detector would take a major role in the tracking and the allocated space allows for the exact specifications to be completed once physics optimization studies are completed.

TABLE  LISTNUM "AIP Tables" . e+e- Collider Detector - Design P

 

Component
Radius (cm) 

Axial |Z| (cm) 

 

Technology 
 

Performance 


Min 
Max 
Min 
Max 



 Vertex Detectors 


1
10
0
15
CCD
3.0 µ + 10µ/psin3/2


 

Tracker 


25
150
0
200
TPC
dP/P2 ~ 7 x 10 -5 high p

dP/P ~ 1.5 x 10 -3 low p

EM Calorimeter

Barrel

End Cap


150

25
185
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0

205
235
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Pb-

scintillator

or

Liquid Argon
dE/E ~ 15%/
E + 1%

 Magnet Coil 
185
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0
235
SC Solenoid
3.0 Tesla

Had Cal

Barrel

End Cap 
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295
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0
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320

320
Pb-

scintillator
dE/E ~ 50%/
E + 2%

Iron/Muon Det

/Tailcatcher

Barrel
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25
425
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320
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Iron-
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