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Beam Design

* Tricky since there are no bends in M-
center

e Short secondary line needed to preserve
Kaons.

 Long Beam Cerenkov” s needed to particle
1d 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 Status
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Beamline optics
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Beamline optics
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Optics Non linearities dp/p=+0.02
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From all exp meeting. Comments valid

at time of meeting!

Beam Status

« Beam being delivered at 1 shot per minute
or sometimes at 1shot per 30 secs.

Beam upstream of primary

Beam in MC2

| %

target

.m||l|” ‘ b ui -

I 5-Mar-2004 Rajendran Raju, All Experimenters Meeting, Fermilab
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Beam

« Beam emittance on primary target too high.
Per haps RPOS control in Ml to blame?40
Gev/ ¢ positive tune. The number of
secondaries/ protonis afactor of 150

Lelow desi etter than o wee

I5-Mar-2004 Rajendran Raju, All Experimenters Meeting, Fermilab 3
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Beam radiation studies

* Full MARS / Geant simulation. Shielding added in
strategic areas to minimize prompt radiation doses.

Aug 22, 2005
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Muon doses 1in portakamp

Beam Momentum  Proton Intensity Muons in Radiation Average Muon
/spill Portakamp Mrem Momentum in

/spill ‘hour portkamp GeV/'c

5 9.66E+09 8.01E+04 2.02E-02 4,84
50 5.76E+08 8.81E+03 2.22E-03 6.38
90 2.67E+08 7.98E+03 2.01E-03 9.73
-5 1.49E+10 1.26E+05 3.19E-02 5.41
-50 5.73E+09 3.91E+04 9.88E-03 5.09
-90 7.62E+10 4.23E+05 1.07E-01 5.41
Aug 25, 2003 All Experimenters Meeting 9
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CALCULATED SECONDARY RATES
FOR 2E9 protons on target

Secondary Rates total fraction of primary rate
p GeVic 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

MIFF (FRAL ES07)

MIPF (FRAL ES07 )
Rur: 9121
SubFun: 0
Event: 100

Wedl Aug 11 2004
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RICH radii for + 40 GeV beam
triggers

Distribution of RICH Ring Radii in Beam
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Beam Cherenkovs

e Pressure curve Automated- Mini-Daqg-

APACS 30 minutes per pressure
curve.+40GeV/c beam.
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Beam Cherenkovs

« 40 GeV/c negative beam

Upper Beam Cherenkov in x out Lower Beam Cherenkov in » out I
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Comparing Beam Cherenkov to RICH for
+40 GeV beam triggers—-No additional cuts!

Distribution of RICH Ring Radii with Proton Trigger richProton
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MIPP Beam PID from bTOF

e 3 scintillators in the

SCI et MIPP beam line give beam

TO1 Av. time minus TBD av. time | ) )

- time-of-flight measure
100— .
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MIPP Beam PID - Electrons

Downstream Beam Cherenkov in x out - 5 GeV/c Nitrogen

% 0.2[4 e At low momentum
E ; electrons (b=1, at 4
s 018 e mib/cft in N,) are well
2 016 separated from muons
& 0_14% and heavier particles
o e p,K,and p can be
s tagged in C,F;O or
0.1 similar gas with large n
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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.

Aug 22, 2005 Raendran Rgja, Snowmass 05 25



Low momentum Ffluxes

Momentum o) K mt il K- T
GeV /e
I aThd () 64798 TOOT [l 0425
2 23373 194 459718 || 26863 | 142 | 236494
A 53431 3060 | 1069523 || 51424 [ 2221 [ 598742
5 53220 | 32763 | 2400799 || 103996 23164 | 1550810
10 663916 | 223210 | 5006708 |[ 195767 (1427773862225
15 118120 [ 443557 | 7141481 |[221602 | 245868 | 5248463
20 3113387 | 655426 | 9290219 ||212171 (306685 5841030
A0 RISR0G4 (1043430 12770679 160329 (340144 | GRITAGT
40 16664431 | 12941 89] 13944272|| 101617 | 2887285156862

Al 2U2BRO2R 1338452 12788523 || 53056 | 196400 4114582

il 450856201 191744 1009431 1] 22002 | 108032 [ 20050091

U BA227010| 919279 | 6834097 || G987 | 47093 | 1762060

TABLE II: Secondary beam Auxes as a funetion of beam momentum and species for 2E11 primary

protons on target



