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IONIZATION PROFILE MONITORS FOR THE TEVATRON

Motivation

Ionization Profile monitors would be useful in the Tevatron for studying 

· injection matching (no other currently instrument available for this) 

· emittance evolution on the ramp (complement to E17 Schottky)

· emittance at flat-top (complement to Schottky SL/FW). 

Clearly, the first item is the most important, as we currently have no way of measuring injection matching.

Properties

The instruments should:

· Measure the transverse size of injected proton bunches (3e10 - 3e11/bunch) and pbar batches/bunches (1e10 - 1e11/bunch) turn-by-turn following injection with a relative accuracy of 10%. This will allow detection of betatron mismatch in the order of 20%, which gives a negligible emittance blow-up. A controlled local pressure increase to the order of a few 10-8 torr may be permitted to achieve sufficient signal (e.g. for pbars or low intensity proton beams). 

· Measure the transverse size of the stable (nominal intensity) proton and pbar beams up the ramp to an absolute accuracy of 3% at nominal vacuum.

· Presence of protons should not impede measurements of antiprotons, and vice versa. However, simultaneous measurement of protons and pbars is not required (The instrument could cycle thru the bunches, changing settings depending on the particle type/intensity. Also, at injection there is a natural separation in time between injections).

· Be fitted with a calibration system to enable in-situ verification of its proper functioning. 

Two systems will be required to measure both horizontal and vertical beam profiles.

Operation modes

The IPMs will be used in two ways:

· Turn by turn AQN. The beam size for a single bunch is reported over many turns. The number of turns should be no smaller than 100, but could be larger if it does not cause design problems (other than memory depth).

· High resolution AQN. The average beam size of a given bunch is reported at a slower rate (order of 1Hz, or faster if possible) for measurements on “stable” beam on front porch and up the ramp.

Restrictions

The following should apply to an IPM installed in the Tevatron. 

· Any magnetic field used to confine the ionization electrons must be corrected so that it introduces less than 0.1 mm rms orbit distortion around the ring. 




























