Longitudinal dampers on $29 and $2B

This document describes briefly the ACNET pages to turn longitudinal dampers ON/OFF on cycles $29 and $2B and their main operational parameters. 

Longitudinal dampers are presently running on a VME prototype board located in MI60. The final board is presently being commissioned and it will eventually replace the prototype board. For the time being we want to keep the longitudinal dampers ON on cycles $29 and $2B using the prototype board. The transverse dampers are presently not connected to the prototype board.

The relevant dampers ACNET pages are in I34, “DAMPERS” section. The main pages to be looked at are:

1. sub-page 20, see fig. 1.

a. DDCPWR is the master On/Off switch. A “0” resets the Damper logic and disables all damper outputs on all machine cycles. This should be used ONLY if we need to turn dampers OFF on every cycle. 

b. DDZDEN[1] to DDZEN[31] are used to enable longitudinal dampers on the corresponding Main Injector RF state (index of the array). So DDZDEN[3] controls the dampers on RF state 3 (stacking cycle $29), while DDZDEN[4] controls dampers on RF state 4 ($2B cycle). 

Three values are possible: 0=OFF, 1=Muted (everything is active except  the damper output, which remains zero all the time; this is used only for debugging purposes), 2=ON.

DDZDEN (no index) reads out the state of the longitudinal dampers for the current cycle in the supercycle.

c. In the example of fig. 1, dampers are ON on $29 and $2B cycles.

2. sub-page 23, see fig. 2.

a. This page summarizes the main operational parameters for the longitudinal dampers on the stacking cycle $29.

b. I:DDCMIS reads MI RF state as transmitted by MDAT.

c. I:DDCMSS selects a single-user MI state for dampers to be active in. It should be normally set to “0”.

d. I:DDZD1T[3] specifies the number of turns, after the MI reset event, that dampers turn ON on MI state “3”.

e. I:DDZDLT[3]   specifies the number of turns that dampers are kept on for MI state “3”. 

I:DDZDTA (with no index) can be fast-time plotted to check the number of turns for which the dampers are active.

f. The dampers are kept OFF during transition crossing, as controlled by the parameters I:DDZTC0[3] and I:DDZTC1[3], specifying the MDAT momentum values at which they are turned OFF and then back ON, respectively. 

g. I:DDZGAI[3] select the dampers gain for MI state “3”. The range is 0 to 7, where “0” corresponds to the highest gain and “7” to the smallest.

3. sub-page 24, see fig. 3. As sub-page 23, but for MI state 4 ($2B cycle).

Fig. 4 shows the effect of the longitudinal dampers on cycle $29, using I:BLMON. When longitudinal dampers are ON the bunch length is reduced, as shown by I:BLMON. This reference figure should be used as fast diagnostic method. In case of problems, even in case of doubt, please turn the longitudinal dampers OFF on the $29 cycle by setting DDZDEN[3]=0 (do not use DDCPWR=0, this turns dampers off on every cycle) and contact Alberto (pager 266-0898).
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Figure 4 I:BLMON with longitudinal dampers ON/OFF
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