Slow Orbit Stabilization Application PA2119
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Abstract:

Detailed description of the Orbit Stabilization Application for the Tevatron (pa2119).

Introduction:

Orbit motion in the Tevatron has in the past contributed to lower integrated luminosity levels. Slow orbit drift on order of mm had on many occasions driven the beam into collimators causing high losses and even requiring the detectors to be turned off to prevent damage.  In 2006 we completed work on an application which corrected the orbit periodically using two sets of correctors in each plane. This system has managed to prevent the drastic orbit drift as well as keep the optics a collision fairly stabile.

Using SVD to calculate location of Orbit Corrections
Using betas and phases of correctors and BPMS a corrector to position response Matrix can be constructed
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Since in general this matrix is non-square, this matrix can be inverted using SVD to find the position to corrector matrix:

[image: image3.wmf]Horizontal Correctors in frequency space

T


A study of the long-term orbit drifts showed that the dominant correctors necessary to correct the motion were the HA49 and HC49 in the horizontal plane and the VB11 and VD11 in the vertical plane as can be seen in Fig. 1-2. As a result these are the correctors used in this system.
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Figure 1: Horizontal HA49 and HC49 dominant correctors  < 1 Hz.
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Figure 2:  Vertical Correctors VB11 and VD11 are dominant correctors < 1 Hz.

Basic Application Control:

Normally the system runs in the non-user slot on consol 3. It can be started from the on the Linux machines by typing the command: chgpgm pa2119 07. Likewise it can be killed with the command: chgpgm sa0001 07.  There is a boot script which automatically starts pa2119 in the non-user slot of consol 3. Once running it can be controlled and monitored via the devices listed on T55 CALC VALUE.
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Figure 3: Snap shot of T55 CALC VALUE sub-page 6. 

The V:TORBFB state if set to 1 turns on orbit stabilization, 2 off.

The C:ORFBST device monitors how many corrections have been completed since the reference orbit has been updated. As well the correctors used by pa2119 are also listed.

PA2119 is currently setup to perform a single correction to an ideal orbit defined in Tevatron Orbit subdirectory file 1, right after initiate collisions before halo removal.
Then after HEP is declared (V:CLDRST = 14) the program re-initializes and begins correction to the “found” orbit every 30 secs. The program will stop corrections for the following cases:
1. V: CLDRST != 14 (unless it is the first correction after squeeze)
2. V: TEVMOD != 1 or 2
3. Events : EVENT_TEV_CLEANUP or EVENT_TEV_ABORT
Error Checks:

Occasionally a bad bpm reading occurs in-order to detect this, the following error checks are performed before any correction can be applied.

1. Each bpm reading is checked to see if it differs by more than 2 mm from the reference orbit. If it is greater then the reading is ignored and not used to calculate new correction settings

2. The calculated correction requires a change in corrector settings greater than .01 mrad then it is ignored.
3. If the correction requires the total correction setting to exceed 0.12 mrad then it is also ignored since this is the corrector’s current limit.

4. If the total number of bpm readings which are “bad” exceeds” 10 then the whole correction pass is ignored.

Input files:
The SVD CLIB function when called makes use of the optics for the collision lattice using the text files:

1. vknew28.txt – Vertical corrector optics

2. vbnew28.txt – Vertical BPM optics

3. hknew28.txt – Horizontal corrector optics

4. hbnew28.txt – Horizontal BPM optics

Application of Corrections:
The program first writes corrections to the CAMAC time table for each corrector. Next an event is triggered which runs the time table and then the time table is copied to the H table. Finally the time table values are zeroed out.

Performance

To date this system has been running in one form or another since Jan 2006. Below is an example of orbit and tune data take with half a store with and without the orbit stabilization on.
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