Booster Knobs List

This is a list of the various 'knob-able' elements in the Booster other than the main magnets.

1) Standard Ring Correctors

At the downstream end of each long and short straight is a standard set of correctors.  Each set

consists of a vertical dipole, a horizontal dipole, a skew quad, and a quad.  All the magnets are

air core and are nested one inside the other.  See FN-0206 for a detailed discussion of the design

of these elements.   The element strengths are listed in the table below.  All elements have an individual

setting capability.  Each of the quad types can be ramped via a common ramp.  The ramp names are

B:QSrmp, B:QLrmp, B:SSrmp, B:SLrmp.  A system for ramping the individual dipoles is under 

development at this time.  
2) Doglegs and Bexbmps

A) Doglegs - Vertical dual dogleg local bumps, a set of 4 DC magnets which make a local bump 

within the extraction straight sections, keeping the beam away from the extraction septums.  

Used in combination with the Bexbmps to maintain at least a 40 -mm-mR vertical circulating beam 

beam aperture as measured wrt the extraction septum.

1) B:Dog13   -  located in Long 13

2) B:Dog03   -  located in Long 3

B) Bexbmps - A set of the magnets primarily used as a ramped local 3-bump in combination with the

Doglegs to maintain the desired circulating beam aperture under the extraction septums.  Each 

element has independent DC settings.  These are useful for correcting for such things as remnant

fields in the extraction kickers and for compensating for errors in the dogleg bumps.

A) B:Bex03  -  Magnets are at Long2, Long3,  and Long4.

B) B:Bex13  -  Magnets are at Long12, Long13,  and Long14..

3) Sextupoles

Both sets of sextupoles are ramped.  All the magnets in each set are powered in series.

A) Vertical Sextupoles, B:SEXTLs - There are 3 magnets each at Long 4, Long 8, & Long18.

B) Horizontal Sextupoles, B:SEXTSs - There is one magnet in each odd numbered short straight.

C) High order sextupoles - Used for correcting the 3y = 20 and the 2y + x = 20 lines.

B:Sextl4, B:Sextl5, B:Sextl6, B;Sextl7.  These elements are DC.

4) Octupoles - B:Oct

5) A set of air core magnets located in periods 8 and 20.   All the magnets are powered in series by a 

DC power supply.

6) Injection elements

A) DC Septum

Circulating beam goes through the zero field region of this magnet located at the upstream 

of the injection Straight section at Long 1.  The design field for this magnet is 0.6T and 

nominal bend is 13 degrees.  Power supply is B:DCSEP

B) Orbumps

There are 4 orbump magnets on the injection girder.  The nominal field is 0.4T.  At 400Mev the

step size of the local bump induced by the orbumps is 4cm @ 30kA from the ps.  The stripping foil

is located in the middle of the bump.  Power supply is B:ORBMP

7) Extraction elements

A) Kickers

There are a total of 8 extraction kickers, 4 at Long 2 for extracting to the MI8 beam line and 4 at

Long 12 for extracting to the 8Gev line and RDF area.  At 8 Gev the strength of each magnet is

5.273 mR/Kv.  The voltage is the ps voltage, not the magnet voltage.  

B:MKS01 - 04 are located at Long 12.

B:MKS05 - 8 are located at Long 2.

B) Pulsed Septums

There is a single turn extraction septum at Long 3 and Long 13.  Power supply is B:MP02 -02.

C) Notcher

A 5 bunch notch is put into the beam 400 uSec after injection.  This is done with a fast kicker similar 

to the extraction kickers.  The notcher is located at Long 9 and the beam is dumped into the magnets

in period 9 downstream of the notcher.  PS is B:Notch,  timer is B:Tnotch

D) Pinger

At Long 9, on the same girder as the Notcher magnet is a horizontal kicker magnet.  This magnet is

powered by a solid state pulser.  The maximum voltage available is 4Kv on the magnet.  The pulser 

can be pulsed in a burst mode at a maximum of 1Mhz.  The minimum pulse length is ~120nSec. 

This unit was part of the now defunct tune meter system.  The corresponding vertical pinger is now

the Notcher.

(from Webbers e-mail)

More knobs off the top of my head:

- Injection orbit bump amplitude and timing

- RF amplitude vs time

- RF paraphase turn-on profile for capture

- RF frequency at capture

- Radial position vs. time at the RPOS pickup (presently Long 18)

- Radial position gain vs. time

- Trim quads are on ramp cards for time variable control

<< see above

- Trim dipoles are presently powered DC, ramp cards are being build for

installation to allow some time variable control although the system when

installed will be voltage (di/dt) limited



<< see above

- Ramped sextupoles at alternate short straights powered in series

<< see above

- Ramped sextupoles at 3 long straight locations powered in series

<< see above

- 3 or 4? DC sextupoles at long straights for harmonic control

<< see above

- Gradient magnet field control at injection and extraction

- Gains and phases of longitudinal dampers

- Amplitude and phase of 400MeV debuncher

- ........must be more

Summary of Booster Trim Magnet data

	Name
	Inner Radius  (cm)
	Outer Radius  (cm)
	Wire Size
	Turns/Section
	Strength

	Quadrupole*
	5.87
	6.22
	18 round
	259
	21.78 e -3   T/A

	Skew Quadrupole*
	7.14
	7.40
	20 round
	118
	88.89 e -4   T/A

	Inner Dipole*
	7.62
	10.0
	13 square
	496
	9.26 e -4     T-M/A

	Outer Dipole*
	10.16
	12.57
	11 square
	455
	5.36 e -4     T-M/A

	Harmonic Sextupoles**
	8.04
	8.7
	0.25" square
	4
	3.717 e -3   T/M/A

	Sexts***
	8.04
	8.7
	0.125" square
	16
	14.87 e -3   T/M/A

	Sextl*
	7.0
	10.81
	3/16" square
	18
	37.5 e -3     T/M/A

	Octupole
	
	
	
	
	No  information


Notes::

*
Numbers derived from TM-405, p57

**
From TD magnet measurements

***
The same design as the Harmonic Sext, each 1/4" turn replaced with 4 - 1/8" turns


Do the numbers for the sextupoles make sense???. 

Check by comparing Sextl to the Harmonic Sextupole which was measured at MTF.

From the difference in radius the Harmonic Sextupoles will be weaker by   ~0.7575

(7/8.04)**2 = 0.7575

From the turns ratio the Harmonic Sextupoles will be weaker by ~0.222


4/18            =  0.222

From the length ratio the Harmonic Sextupoles will be weaker by ~0.667


11/16.5       =  0.667

0.7575 * 0.222 * 0.667 = 0.1123

Sextl = 37.5 e-3 T/M/A.               37.5e-3 * 0.1123 = 4.21 e-3 T/M/A.                  

This number is only 13% higher than the measured Harmonic Sextupoles strength of 3.717 e-3 T/M/A.  Considering the crudeness 

of these numbers this makes for a pretty good comparison, so the strength quoted for Sextl is probably reasonable.
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