Summary

NuMI Primary Instrumentation Requirements

Beam parameters:

Energy
120 GeV

Extraction mode
Single turn, 1 to 6 Batches

Spill duration
Max. 9.8 (sec

Intensity range
2.5x1011ppp to 4x1013ppp

Spill cycle time
1.87 sec.

Bunch length
3 – 8 nsec.

Batch length
84 bunches

Position stability (transport)
+/- 1 mm max.

Position stability (targeting)
+/- 0.25 mm max.

Beam size at target (sigma)
0.7 mm Hor. x 1.4 mm Ver.

Instrumentation Types and Quantity:

Multi-wires
7

Sealed loss monitors
35

Total loss monitors
4

Beam position monitors
16

Toroids
2

Multi-wire requirements:

1 mm wire spacing
5 units  (transport)

0.5 mm wire spacing
2 units  (targeting)

Number of wires each plane
48

Position reproducibility 
< 50 microns

Peak center wire signal / noise
100 / 1 over intensity range

Robust limits readout
Limit status required for beam permit

Scanner
FNAL 96 channel integrator

Wire material in beam
< 10-4 fractional loss

Motor drive speed
< 1.6 sec. in/out  

Robust function suitable for use in automated beam control


Toroid requirements:

Used for absolute intensity measurement

No material in path of beam

Intensity measurement for 1 – 6 batch operation

Accuracy:  3% absolute at > 1013ppp; 30% at 3x1011 ppp

Stability:  < 3%  at > 1013ppp

Loss Monitor requirements:

All units
Dynamic range to measure beam loss from 2x108 to 4x1013 protons beam loss per cycle.

All units
Loss measurement precision of +/- 30% at 2x108 protons beam loss

All units
High voltage status monitoring

Long loss monitors
Calibration system to verify status / sensitivity on a pulse by pulse basis.

Long loss monitors
Gas status monitoring

Beam Position Monitor requirements:

Position measurement error  (transport)
0.2 mm rms within +/- 20 mm for intensities from 3x1010 to 8x1010 protons per bunch

Position measurement error (targeting)
0.05 mm rms within +/- 6 mm for intensities from 3x1010 to 8x1010 protons per bunch

Expanded intensity capability
Position measurement parameters specified above for intensities from 1x1010 to 3x1010 protons per bunch via a remotely controlled switch

Sample frequency
One sample per 1.6 (sec batch

Beam intensity measurement  (all units)
+/- 3%

Robust function suitable for use in automated beam control


Electronics calibration capability on a per pulse basis


Cable lengths:

Maximum cable runs projected at 550 ft. Cable details provided in N.Grossman Excel spreadsheet.

Environmental conditions:

Conditions in NuMI extraction enclosure should be typical for Main Injector beam enclosures.

Conditions in Pre-target tunnel: Underground tunnel with inlet water sources.  Drip ceiling above beam line and cabling.  Temperature maintained above dewpoint by continuous circulation of dry heated air, with electric heater backup.

Schedule:

Production funding available in 4Q 2002  (FY’03).

Instrumentation installation in 2004.

