
  1

                                                                                                                                                                         

15.10.2018 
 
 
 

                                                sMDT Drift Tubes  
 
                            Hubert Kroha 
     
                       Max‐Planck‐Institute for Physics, Munich 
 
 
                                                           
 
Description of the drift tube design and components for ATLAS BME, BMG, BIS 78 and                         
BIS 1‐6  sMDT chambers.  
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        MDT and sMDT drift tube parameters 
 

 
 
    Aluminum tube specifications:  
     
    Tolerances:  
    Al tube length                                                     ± 0.5 mm                              ±  0.2   mm 
    Al tube outer diameter                                                                                    ±  0.1   mm 
    Al tube inner diameter                                                                                     ±  0.08 mm   
    Al tube roundness                                                                                             ±  0.1   mm 
    Al tube surface concentricity                                                                          ±  0.1   mm         
    Al tube straightness deviation                                                                         < 0.5   mm                                            
     
    Surface treatment                                                                           Chromatisation, Surtec 650,       
                                                                                                                of inner and outer surface for   
                                                                                                                cleaning and electrical conta 
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Aluminum tube 
AW 6060 T6/ AlMgSi 
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sMDT Drift Tube Design
 Design and assembly procedures optimized for mass production: assembly of a chamber/day.

 Simple, low-cost drift tube design ensuring high reliability.

 Industry-standard aluminum tubes (0.4 mm wall thickness).

 Sense wire position defined by metal insert alone with high accuracy.

 Injection molded endplug and modular gas connector materials  
selected to prevent outgassing and cracking. 

 No aging observed up to 9 C/cm                                  
charge accumulated on the wire                                  
(MDT requirement: 0.6 C/cm). 

internal wire locator 

external reference surface

MDT sMDT

 

 

(brass)
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Assembled tube length: 1624 mm

Aluminum tube length: 1615 mm

25  25

15 

15 15

Active tube length: 1544 mm
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Central insert of the 
injection molded endplug: 
brass 
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Injection  
molded endplug: 
PBT thermoplastic 
CRASTIN LW9330 NC010, 
30% glass fiber reinforced    
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Final 
machined  
endplug     
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Stopper: 
injection molded,   
clamp for twister,  
PBT thermoplastic 
CRASTIN S600F10 NC010,  
without reinforcement   



  11 

Twister          
(wire locator):   
brass     
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Wire crimp 
tubelet: 
copper,                  
ATLAS MDT 
specs
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Assembled endplug 
swaged into the  
aluminum tube 
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Sense wire: 
tungsten‐rhenium, gold‐plated  
ATLAS MDT specs updated 

Resistivity:  0.055 Ω mm2 /m   
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Automated Drift Tube Assembly Station
Wire insertion by air flow

Endplug and wire fixation

Wire tension measurement

Wire tensioning

Temperature controlled clean room. 

Class 1000 flow boxes.
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Signal cap: 
brass,   
nickel‐plated, 
gold‐plated tip 
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Ground pin:
brass,  
gold‐plated  
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Ground 
screw:  
stainless  
steel 
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O rings: EPDM, ATLAS MDT specs     
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                                         BIS 1‐6 sMDT Parameters 
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BIS 1‐6 sMDT Layout 
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                                                                             BIS 1‐6 sMDT Drift Tube Length 

 
 
                                                                                                                                                                       

                                                                                                                                  
  
 
 

                                                                                                                                                                                       

sMDT assembled tube length 

HV side  
electronics  & 
Faraday cage 
including sMDT 
HV cables 

RO side 
electronics  & 
Faraday cage  
including 
sMDT and RPC 
signal  cables  

84.5  mm  1624  mm 87.5  mm

sMDT active tube length 

Envelope, present MDT length

10  mm (RPC signal cable space) 14  mm 

1544  mm

1820  mm 

Present MDT active tube length

1558 mm

94.5  mm  101.5  mm

7  mm7  mm 

Ground foilGround foil

RO HH

RO HH

Mezz. 
card 

RO HH board

RO HH 
board

Mezz.anine
card 

Shielding plate

Shielding 
plate

sMDT chamber length 

1796  mm


