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MIPP Secondary beam

Rajendran Raja
Fermilab

• Beam
• Optics
• Results
• Upgrade plans
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Beam Design
• Tricky since there are no bends in M-

center
• Short secondary line needed to preserve 

Kaons.
• Long Beam Cerenkov´s needed to particle 

Id the beams. 
• Need dispersion at the momentum bite 

selction collimator to control momentum 
bite t experimental target

• Need low divergence at the collimator
• 5 beamline designs fully analyzed before 

settling on the winner.
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MIPP Secondary Beam
Installed in 2003. Delivering slow spill commissioning beam (40GeV/c 

positives since February 2004).  Finished Engineering run in Aug
2004.
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Beam sheet
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Survey sheet
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From all exp meeting. Comments valid 
at time of meeting!
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CALCULATED SECONDARY RATES 
FOR 2E9 protons on target

Secondary Rates total fraction of primary rate
p GeV/c p K+ pi+ positives rate maxium at max 2ndry rate

5 1.53E+03 3.28E+02 2.40E+04 2.59E+04 2.07E-01 9.66E+09
15 1.62E+04 4.44E+03 7.14E+04 9.20E+04 7.36E-01 2.72E+09
25 5.26E+04 8.59E+03 1.13E+05 1.74E+05 1.39E+00 1.44E+09
30 8.16E+04 1.04E+04 1.28E+05 2.20E+05 1.76E+00 1.14E+09
40 1.67E+05 1.29E+04 1.39E+05 3.19E+05 2.55E+00 7.84E+08
50 2.93E+05 1.34E+04 1.28E+05 4.34E+05 3.47E+00 5.76E+08
60 4.60E+05 1.19E+04 1.01E+05 5.73E+05 4.58E+00 4.37E+08
70 6.52E+05 9.19E+03 6.83E+04 7.30E+05 5.84E+00 3.43E+08
80 8.30E+05 6.02E+03 3.85E+04 8.74E+05 6.99E+00 2.86E+08
90 9.17E+05 3.16E+03 1.67E+04 9.37E+05 7.50E+00 2.67E+08

100 8.10E+05 1.15E+03 4.63E+03 8.16E+05 6.52E+00 3.07E+08
110 4.29E+05 1.76E+02 4.48E+02 4.30E+05 3.44E+00 5.82E+08

Secondary Rates total fraction of primary rate
p GeV/c p-bar K- pi- negative rate maximum at max 2ndary rate

5 1.04E+03 2.32E+02 1.55E+04 1.68E+04 1.34E-01 1.49E+10
15 2.22E+03 2.46E+03 5.25E+04 5.72E+04 4.57E-01 4.37E+09
25 1.89E+03 3.36E+03 5.97E+04 6.49E+04 5.19E-01 3.85E+09
30 1.60E+03 3.40E+03 5.84E+04 6.34E+04 5.07E-01 3.94E+09
40 1.02E+03 2.89E+03 5.16E+04 5.55E+04 4.44E-01 4.51E+09
50 5.31E+02 1.96E+03 4.11E+04 4.36E+04 3.49E-01 5.73E+09
60 2.21E+02 1.08E+03 2.91E+04 3.04E+04 2.43E-01 8.24E+09
70 6.99E+01 4.71E+02 1.76E+04 1.82E+04 1.45E-01 1.38E+10
80 1.53E+01 1.53E+02 8.75E+03 8.92E+03 7.14E-02 2.80E+10
90 1.95E+00 3.25E+01 3.25E+03 3.28E+03 2.63E-02 7.62E+10

100 9.42E-02 3.27E+00 7.26E+02 7.29E+02 5.83E-03 3.43E+11
110 4.48E-04 5.58E-02 4.87E+01 4.87E+01 3.90E-04 5.13E+12
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RICH rings pattern recognized
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RICH radii for + 40 GeV beam 
triggers
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Beam Cherenkovs

• Pressure curve Automated- Mini-Daq-
APACS 30 minutes per pressure 
curve.+40GeV/c beam.
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Beam Cherenkovs

• 40 GeV/c negative beam
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Comparing Beam Cherenkov to RICH for 
+40 GeV beam triggers-No additional cuts!
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MIPP Beam PID from bTOF

• 3 scintillators in the 
MIPP beam line give beam 
time-of-flight measure

• Good p/K separation 
from bTOF up to 10 
GeV/c
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MIPP Beam PID - Electrons

• At low momentum 
electrons (β=1, at 4 
mlb/cft in N2) are well 
separated from muons
and heavier particles

• π, K, and p can be 
tagged in C4F8O or 
similar gas with large n

e

µ
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PLANS TO UPGRADE BEAM
• We need to go down to 1GeV/c beams to do 

missing baryon resonance search.
• We believe that by changing the power supplies to 

trim dipole supplies (plentiful at lab) we can 
accurately control themagnet currents. Remnant  
iron fileds becom important. The measurements 
made at MTF seem to indict ha he remant higher 
order multipole effects are under control. 
However, to control hysteresis effects, we 
propose instrumenting every secondary magnet 
with two Hall probes.

• We may need to replace the beam cerenkovs with 
something smarter (short RICH with GEM 
readout?) to reduce multiple scattering of beam.

• However, the MIPP expertise can be helpful for
improving M-TEST beamline.
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Low momentum fluxes


