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BEAM PROFILE DETECTORS AT THE NEW FERMILAB INJECTOR
AND ASSOCIATED BEAMLINES

Gianni Tassotto, Jim Zagel*

Abstract 2 MULTIWIRES

During the commissioning of the Mailmjector some
of the detectors used toptimize the tune of the proton These particleletectors ardypically used totune the
beam wereFlying Wires, lonization Profile Monitors, proton beamand are then removed since they are
and Multiwires. intercepting devices and degrade the beam, They operate in

beamline vacuum, which is of the order of 1Dorr.
1 INTRODUCTION

An 8 GeVproton beam isextractedfrom the Booster 2 1 Types of assemblies
and channeled toward the Main Injector (Mia the MI-8
beamline. From the MI the proton beaan beinjected

into the Tevatron (TeV) ring for collider and/or fixed In the 8GeV transferline the grids are assembled to
target operation via P1 beamline or, to the Antiprotoflisplay a single profile at théme. In the MI ring, P1,
Source, via P1 and P2 beamlines. and P2beamlines tharids are made byfirst winding a
= 0.003 inch diameter wire at 80 g t@nsion on dransfer
Zn frame, then, transferring the wind over the wire planes and

P-BAR LINAC then soldering the wires on the paBschpaddlecontains
05.,“ both a horizontal and a vertical set of wires. @karing
field plane has been included in the desigthig detector.
The charge onthe wires is measuredwith a scanner
designed by the Controls Group [1].

MAIN INJECTOR

TEV RING

Figure 1: Ml and Associated Beamlines Layout

A total of 27 Multiwiresare distributed betweeMI-8,
MI, P1, and P2 irorder tooptimize the beam tundust
downstream ofMI-8 injection is a horizontal (aQuad
102), andvertical (atquad 103), instrumentation section
eachcomprising a multiwirg(left) a flying wire (center)
and an IPM (right).

Fig. 3: New MI Multiwire paddle

* Work supported by thelJ.S. Department of Energyunder

Fig. 2: Ml Beam Instrumentation Station Contract No. DEAC02-76CH303000
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2.2 Signal strength

The charge collected on aire due to the secondary
emission phenomenon depends on the beaemsity, the
beam spot size and the surface area of the wam@,it can
be written as:

Q=eNeQe Whereg=Secondary emission efficien€y3%
Ne = No of protons on a wire

Qe= 1.6x1019 Coulomb

1 21512
Assuming a gaussian distributiop—e=€ -(X-1)/20
o2

Fig 4 shows profiles in th&ansferlines P1land P2.
During MI tune-up a 100 micré-arad capacitorand the

wifzg ponlldee A RHGTRG A T
gain was set to 10. The beam spot size was about 0.5 ci H/ ;:'ﬁs“@f\ i \
i

With theseparametershe profile was 90% of fulkcale.
The estimatedcharge on the center wire was 24
pCoulomb.
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Fig. 4: Multiwire Beam profiles
2.3 Electronics

Charge isaccumulatedrom the multiwiredetectors by
the individual integrators for a selectable time period.

MALTI W RE CONTROL AND DATA RETR EVAL SYSTEM

Fig. 5: Multiwire Controls

Both the time aperture and the integratapacitance are
chosen for thehargelevel anticipatedFor thelow-level
signals, the A/Dconverters have preamplifier selectable
gains of 1, 10and100. Simple conversiorare held in
the controller's memorpuffer for retrieval bythe VME
front end.

5 FLYING WIRES

This system isused to measurhe transverse size of
the proton beam and also to calculate emittance.
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Fig. 6: Flying Wire Beam Profiles

While many old Main Ring systemgere transferred to
Ml [2] this system waslonedfrom the Tevatron flying
wire which had been previouslyupgraded.The Tevatron
systemswere discussed irdetail in reference[3]. This
upgrade included a LabView based system andiseeof a
resolver instead of aoptical encoderfor motion control.

It also allowed changes to the motion profile that allow a
540 degreefly which results inaccelerating to constant
speedprior to making two passes through the beam and
then decelerating to a final parking position.

By making two passes through the beam, offsets can be
normalized and a comparison of sigma’s calculatBaere
is a noticeabldlifference inthe profilesgenerated by the
two passes that are thought to arise from the proximity of
the loss monitodetector tothe nearandfar pass. Work
is being accomplished to help characterize this
phenomenon.

The Flying Wires requiremultiple turns to complete a
profile and are also interceptirttetectorghat will degrade
beam over time.

5 IONIZATION PROFILE
MONITORS

Thesesystemshave been installed in Booster, MI and
Recyclerring. Both the horizontahnd vertical Main
Injector IPM's [4] have been operational sintiee first
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circulating beam. The system captures a compeifle improvementscould be made to the Multiwires: The
on eachturn, takes up to 65K profilesnd causes no rotary feedthoughs thaenablethe paddles to be moved
beam degradation. The nonlinear gausfitaroutine can infout of the beam had much more than the
easily handlesloping baselines that result from losses ahanufacturer’s specified Odegrees obacklash. Also, to
injection any verywide beams that survive the first few minimize outgassing the plan is tedesignthe FR-4
revolutions. boardsthat hold the x, y wire planewith ceramic
substrates. Finally, to minimize the potentiat wiring

errorsthe individual wiresthat are soldered abtneend to
40- the inside of the vacuureedthroughand atthe other to
the individual board padswill be replacedwith Kapton
Z0- ribbon cable.
One advantage to collocatirnige threedifferent profile-
20- monitoring systems is to be able twrrelatethe data
from three different measurement$his work will begin
10- once all of the accelerators are instable mode of
operation.
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Figure 8: Horizontal Tune Measurement from IPM

The tune calculation isaccomplished using the
LabView power spectrum function applied to the mean of
each samplegbrofile calculatedfrom turn by turndata.
Through the use of various clock delays tiisasurement
can be made any time during the cycle and onirjagted
bunch.

6 CONCLUSION

The commissioning of the MI haseen successfully
completed. The Lab is now in the processacdelerating
beam in theTeV ring for fixed target operation. During
the MI start up phase it wadound that some
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