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Main Injector, MI

* Proton/Antiproton synchrotron

 Final accelerator in the Fermi chain before
Injection into the superconducting
Tevatron

* Multifunctional with regards to accelerator
operations



Proton/Antiproton Collider
Operations

* Protons from Booster, antiprotons from
pbar source

« Ramped to 150 GeV in the MI and then
transferred to the Tevatron

« 36x36 bunches for TeV. collisions



Longitudinal Emittance (g))

« Total phase-space area occupied by the
particles in a bucket

 Affects collision luminosity



Longitudinal Emittance Growth in the MI

* Phase mismatch / Injection oscillation

* Bunch Coalescing



Bunch Coalescin
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Sampled Bunch Display (SBD)

* Displays bunch-by-bunch data on the
current beam

* Intensity, RMS bunch length, and
momentum values used by program for
emittance calculation



PA 1896 (version 1.0)

Devised to monitor longitudinal emittance in
the MI

For proton(2B) and antiproton(2A) ramping
cycles

Sampled bunch data acquired at three time
points on the beam in the accelerator

Written in C



PA1896 (version 2.0)

Acquire sampled bunch data from seven time points on
the beam

Read momentum values from sampled bunch device
Emittance calculation for 5 central bunches in each bucket

Devise a delay method to eliminate premature data
acquisition

Improve user interface



Program Modules

General operations
Live Capture
Graphing

Data Retrieval



General operation Modules

* +*
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SED Settings

Program started on CHS5215, PA at B5-AUG-




General Operation modules
(contd.)
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General Operation modules (contd.

Live Capture

The data display windows for koth the Retrieve Data and
the Live Capture modules are arranged in 4 groups of 2
shots. These 326 data blocks are representative of the
36 proton and anti-proton bunches of Run II. Within
each kblock:, there are two rows.

Row 1 = mmitance and
Row 2 i ntensity

The 5 columns represent the 5 central peak
bunches within a group.

The following is an illustration:

Messages
Program started on CHSZ2 t 85—-AaUG-2882 11:83:85




Live Capture module

* +*

Flot Control
MI EBeam Location Start i = Email Data

GROUF1 1 i GROUF3

Bunch Width Display

Messages
Program star+t on CHS41, PA at B6S-AUG-2882 13:59:48




Live Capture module (contd.)
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Program started on CHS9_ PA at S1-JUL-2002 15:15:45




Graphing module




Data Retrieval module (contd.)

SED Settings RETRIEVYE DATA Live Capture Plot Control
Data D .
MI EBeam Location Yoltages-Momentum

GROUFP1 GROUPZ GROUFRPZ

arted on




Data Retrieval module (contd.)

SED Settings EETRIEYE DATA Live Capture Flot Control
a Display
MI Esam Location Open VoltagesMomentum

Z2A
GROUPZ G 3 QUP4

Frogram started on




Data Retrieval module (contd.)

SED Settings FRETEIEYE DATA Live Capture Plot Control
Data Display
MI Beam Location Open Voltage - -Momentum

GROUF1 GROUP2 GROUP3




Results

* Above-transition raw data problems
corrected with a new scaling scheme

« Data acquisition delay time (ACUP
clean up time + 3 sec default)

 Bunch peak search, emittance
calculations, data storage still functional
after adjustments



Recommendations

» [:SBDxxD “ghost” data should be
investigated with a front-end check

« Data acquisition could be further
expanded to include more peak
bunches and time points on the beam
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Questions?

£ o

.




	Longitudinal Emittance Monitoring in the Main Injector using Sampled Bunch Data
	Main Injector, MI
	Proton/Antiproton Collider Operations
	Longitudinal Emittance (el)
	Longitudinal Emittance Growth in the MI
	Bunch Coalescing
	Sampled Bunch Display (SBD)
	PA 1896 (version 1.0)
	PA1896 (version 2.0)
	Program Modules
	General operation Modules
	General Operation modules (contd.)
	General Operation modules (contd.)
	Live Capture module
	Live Capture module (contd.)
	Graphing module
	Data Retrieval module (contd.)
	Data Retrieval module (contd.)
	Data Retrieval module (contd.)
	Results
	Recommendations
	Questions?

