                       BTEV BEAM PIPE IMPEDANCE

                        ========================

                          (November 9, 2001)

 I. Pipe parameters:

    The total half-length of the pipe is 12.4 m (from the IP to                

    the nearest quad of the triplet). It is divided into four or

    more sections. But the impedance calculation is done for the

    first three sections only.

    Section
Location
Half-Length
Material
Cross Section

    -------  
--------      
-----------   
--------        
-------------

     1        
Pixel         
73 cm         
Al             
12 x 12 mm^2

                                          


0.25 mm 
square

     2     
Outside pixel 
312 cm        
Sandwich        D = 25.4 mm

                                          


0.0762 mm Al

                                        


+ 1 mm insulator

                                        


+ 0.0762 mm Al

     3        
RICH          
346.5 cm      
Be              
D = 50.8 mm

                                          


0.508 mm       

    There is not enough information about the interface design between

    Section 1 and 2. The interface between Section 2 and 3 is aluminum

    bellows followed by a welded flange.

 II. Pipe impedance:

    A. Low frequency impedance Z(trans), in Mohm/m: (resistive wall)

        Sec. 1    Sec. 2    Sec. 3    Total     Addition to Tevatron

        ------    
------    ------    -----     --------------------

        0.685      1.01     0.033     1.73           2.3%

    B. High frequency broad-band impedance Z/n, in ohm: (microwave)

        Bellows   Addition to Tevatron

        -------   --------------------                                         

        0.4e-3         0.04%

    C. Narrow-band impedance: (resonances)

       (Not calculated due to lack of information. See comments below.)

 III. Comments:

    (i) Both items A and B above would not have significant effects

        on the beam in the Tevatron.

   (ii) However, the impedance of Section 1 listed above is that

        during the collision, namely, when the pipe is "closed." At

        injection, the pipe will be "open." This would make the whole

        pixel detector a resonant cavity and, as such, could have big

        impact on the beam (e.g., coupled bunch instabilities and

        beam energy losses). Simulations of the resonant modes have            

        not been done at this moment. But this is an issue that needs

        to be taken seriously in the pipe design.

  (iii) Another missing piece is the impedance of the interface

        between Section 1 and 2, which is not calculated due to lack

        of design details. It could be a big contributor if an abrupt

        transition is allowed. It is recommended to adopt a smoothly

        tapered structure if possible.

