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Integration gates        

   

500-1600ns

Minimum time between batch windows 
3 buckets ~55ns

Time between pbar and numi batches

43 buckets ~800ns

Two main integration gates:

Batch
(83 x 18.8ns)  



1560ns 

NuMI Kicker rise time 
        

1300 - 1500ns    

Maximum rise/fall of gate


10ns

Trigger off beam synch

Placement of gates       
1 Pbar batch 
  Bucket     0

(Synched with RF)          
2 1500 ns before NuMI Batch 1

                           

3 NuMI batch 1 Bucket 122

                           

4                     2             208

                           

5                     3             294

                           

6                     4             380

                           

7                     5             466

                           

8 Possible 6th NuMI batch

Gates 1 and 8 are mutually exclusive, so there will only ever be 7 possible gates in a given MI cycle.

Sampling Frequency                

20 turns

Maximum intensity per batch                
1.5 1013
Minimum intensity per batch                    
1011
Resolution and calibration on absolute
3%

  max intensity


               

Resolution on absolute min intensity           
10%

Resolution on relative near maximum
3%

 intensity (batch to batch and 

 sampling to sampling)    




Controls:

The ability to set the position of gates, no more frequently than a MI cycle, is needed.  This will be achieved by sending the beam RF and a digital signal with the first and last buckets for the gate.  Alternatively, a separate module could provide start and stop signals.

The minimum threshold for the threshold digital output signal below needs to be a changeable input.

Outputs:

7 Channels giving a signal suitable for fast time plots at 720Hz

Threshold Digital Output:

 (This is the “beam/no beam” signal for the NuMI Beam Permit System)

Need a signal that to feed directly into the digital input of a CAMAC C200 module.  Signal is normally TTL high, goes to low for at least 3.5 (s if beam is present after extraction.  Permit will be dropped by BPS system upon receiving this signal.

Create signal by an AND of:

      MIBS $79 plus a delay (Pbar kicker firing plus delay to ensure integration has          

                                              occurred after extraction)

      Intensity from integration window above/below threshold (beam present after 

                                              extraction attempt?)

Nominally, this signal is only needed for gate 2 as listed above.

Useful References:

Gated Current Integrator for the Beam in the RR Barrier Bucket, C Bhat, A. Ibrahim. Beams-doc-745-v1

A Multi-Batch Fast Bunch Integrator for the Fermilab Main Ring, G. Vogel et al, BIW98

Position:

The system should preferably be in MI60, ie close to the NuMI BPS.

Approximate intensity numbers and Resistive Wall Monitor(RWM) signals:

1 Booster turn gives 4.4 1011 protons in a MI batch  =>  ~35mV bunch peak from RWM

12 Booster turns gives 5 1012 protons                             ~400mV bunch peak from RWM
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Figure 1 Bunch structure and a 5 bucket gap between batches, measured with the RWM
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Figure 2 RWM measurement of the multi batch structure with the PBar batch being isolated by larger gaps (~43 buckets)
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Figure 3 Expanded measurement of the multi batch structure during 3 turns with the RWM. The varying baseline is evident.
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Figure 4 Varying baseline of the RWM during multi batch mode.
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Figure 5 Toroid measurement of the multi batch structure.  The signal is unable to return to its baseline before the next batch arrives.

