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Introduction Details of the x and y slits 

®  The slit systems for x and y positions  will be used as 

collimator for stopping the unwanted charge states of primary 

beam and fragments produced at the reaction target of the in-

flight Superconducting Fragment Separator (Super-FRS) at 

the FAIR facility, Darmstadt. 

  

    

     

® Proposed Material: Densimet (97% W, 2% Ni and 1% Fe)

® Heat Dissipation:    Radiation 
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® Q =  500 W is applied on 

     the front surface

® Steady-state simulations 

® T
max

 = 700 °C at  the 

    heat load point
 

® T
avg

 = 550 °C on the block 

Beam 

® Water is a  coolant

® Water flow is 1 lit/min
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Plastic 
scintillator

35 cm 

® Q =  500 W is applied 

    on the front surface

® Steady-state simulations

® Thickness of  plastic 

    scintillator detector is 
    1 mm. 

® Temperature on  plastic

    is ~  37 °C

238U + 12C

Inlet 
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Problems:   1. Radioactive water preservation. 
                    
                     2. Difficulties in handling water leaks                     
                         and/or a broken pipe during  experiments.  

                     

Coolant

® Applied Q = 500 W on the front surface of the densimet block 

® T
max

 ~ 180 °C at the heat load point with water cooling

® Applied Q = 500 W on the front surface of the densimet block

® Surface emissivity of SS is 0.65, for densimet it is 0.07

® T
max

 ~ 450 °C at the heat load point with SS weld strips

Conclusion:  

® No active cooling is needed in the Super-FRS slit system.

® A new way of passive cooling technique suggests to lower 

    the temperature of the block by substantial amounts. 

Overview of the Super-FRS 
slit system  

Thermal simulations on x-slit system

Surface emissivity effect on the densimet temperature 

® 40 hours are required to reach the steady state T
max 

~ 700 °C,  

    for an applied power of 500 W on densimet block. 
  

® With an initial temperature ~ 500 °C, densimet block needs 

    100 hours to cool down to the room temperature in vacuum.

Effect of temperature on the apparatus near 
by densimet

Densimet cooling by water as a coolant
Densimet cooling by stainless steel (SS) strips 

as radiators

PS:

  ® 2 x slits 

  ® 2 y slits 

  ® Q
max

~ 500 W
 

MS:

  ® 7 x slits

  ® 3 y slits

  ® Q
max

~ 50 W
 

® Range of x slit 0 – 400 mm 

® Range of y slit 0 – 200 mm 

®  Movements in vacuum

® Strips are welded 

    top and bottom 
    sides of the block

BC – Beam catcher 

The CBM detector

In beam evaluation of the full electric read-out chain.

Closed-loop gas system for MRPCs .

        Particle identification in high rate experiments without trigger .

         Reconstruction of anti-protons below production threshold .

Future Projects
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Multi-gap RPC characteristics
    Time resolution < 50 ps
       This           is the distance light travels      
       within 50ps!
• Efficiency > 97 %

Rate capability  ~ 1kHz/cm² 
Gap size: 220 µm
Active area: 53 x 52 cm² 

     Spatial resolution ~ 5 mm
               

Activities at PI Heidelberg:
Development of:
      Multi-gap Resistive Plate 
      Chambers (MRPCs) (Hardware)
      Simulation framework for the 
      TOF detector (Software)
      More realistic simulation tools to 
      simulate the RPC response in the 
      CbmRoot framework (Software)
Electronics chain implementation for 
RPCs (Hardware/Software)
Design of the CBM TOF wall

 HDMRPC-P3 Prototype 

          Detector Development for the CBM Detector Development for the CBM 
            Time-of-Flight Wall in HeidelbergTime-of-Flight Wall in Heidelberg

Cluster size distribution of the prototype 
HDMRPC-P3

 Time-of-flight distribution measured for the 
RPC system.  σ =(67.2 ± 0.5) ps

Results of the Prototype Testing:   

Testbeam Setup at GSI 

Results obtained with cosmic rays:
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