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• Test area layout
• Extraction cycle
• Beam composition
• Schedule and new proposal



2 beam enclosures.  Eventually, downstream enclosure will be operated 
independently of upstream.
6 user stations, with a 7th downstream of the beam dump.  An experiment 
can take up more than one station.
2 climate stabilized huts with air conditioning.
2 separate control rooms.
Signal and HV cables at each user station
Outside gas shed + inside gas delivery system can bring any 2 gases (and 
exhaust lines) to any of the user stations
Lockable work area for small scale staging or repairs. 

Scale:

~6 m





P2,P3 beamlines
Transfer Hall

Split between pbar production and 
SwitchYard

Switchyard

First consistent 
operation of 
SY120 occurred 
in January, 2004

Concurrent 
operation with 
pbar stacking 
occurred in 
Summer, 2004

‘SwitchYard 120’ Project:
- Delivers Main Injector beam to Meson Detector Building
- Runs in conjunction with protons delivered to pbar source
- Spills to SY120 should impact ‘program’ by no more than 5%
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Multiple tracks

The Main Injector batch circulates at 100 kHz.  So, 
up to that rate at MTBF, there should be no multiple 
tracks (if the extraction process is smooth).



Operational Characteristics

• There are several operational modes:
– Proton Mode: Tune beamline for 120 GeV protons that get transmitted through the target.  Rates at 

the user area are administratively limited to 1 Mhz.  Maximum rates so far are 200 KHz.
– Secondary, or ‘Pion’ Mode: Vary the tune of the beamline according to the momentum desired.  

Maximum momentum is currently 66 GeV, with  rates on the order of 20 kHz.  Lowest momentum tune 
is on the order of 3-5 GeV.  (See graph of calculated rates)

– Muons: Muons are a component of the beam at lower momenta.  By inserting a beam stop upstream, 
muons of tagged momentum less than 66 GeV can be delivered to both areas.  By inserting the beam 
stop between the two user areas, muons of indeterminate momentum can be delivered to the 
downstream area.  Rates are on the order of 100 Hz.

– Electrons: At low momentum (< 5 GeV), the beamline delivers an enhanced electron fraction, at very 
low rates.  There are intermediate target wheels and sweepers to attempt production of an electron 
beam at higher momentum.   These modes have not been tested yet.

• Resonant extraction delivers ‘smooth’ beam over .6 sec spill.  Spill can be made longer, with a 
limit of about 5 seconds due to MI magnet heating.

• Without NUMI running, we can coexist with pbar production with ~5-10 spills/minute. 
• With NUMI running, it will probaby be best to run with 1 longer spill per 2 minute supercycle
• Spot sizes can be made as small as 3-5 mm square (with 120 GeV protons) and as large as 5 

cm square.



(HV tripped off)

Chamber at
back of MT6B

SWIC profiles while delivering 120 GeV
beam  (1 mm wire spacing)



(HV tripped off)

Chamber at
back of MT6B

SWIC profiles while delivering 66 GeV beam  



Predicted maximum rates in MT6 as a function 
of momentum for pions and protons
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Cerenkov results

120 GeV – 23 kHz 66 GeV – 2.5 kHz

scint

CC 1

CC 2

π threshold p thresholdp threshold



Cerenkov results (cont)

16 GeV – 3 kHz 8 GeV – 300 Hz

π thresholdµ thresholdµ,π threshold



Facility Detectors

• Two beamline threshold Cerenkov counters can be operated 
independently for good particle i.d.  (50’ and 80’ long)

• Two stations of X,Y silicon strip detectors are installed.
• Three 0.5 mm pitch MWPC into DAQ        Three 1.0 mm pitch 

MWPC into the accelerator   ACNET control system.
• DAQ will be minimum bias triggered during the spill.  The data from 

scintillators, Cerenkov counters, silicon and MWPC go into event 
buffers.  Buffers are read out during and after the spill and this data 
will be accessible to experimenters.  

• Have obtained beam profiles from 3 PWC stations.  Still working on 
silicon readout.



One of the two beamline
Cerenkov counters

One of three MWPC 
stations

Remote controlled 
scintillator finger counters

Silicon tracker



List of MTBF Memoranda of Understanding (MOU):

T926: RICE Signed / Experiment completed
T927: BTeV Pixel Signed / Taking data
T930: BTeV Straw Signed / Taking data
T931: BTeV Muon Signed / Taking data
T932: Diamond Detector Signed 
T933: BTeV ECAL Signed / Taking data
T935: BTeV RICH Signed / Taking data
T936: US/CMS Forward Pixel Signed / Taking data
T941: UIowa PPAC Test Signed / Experiment completed
T943: U. Hawaii Monolithic Active Pixel Detector Signed

http://www-ppd.fnal.gov/mtbf-w/T926_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T926_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T927_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T930_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T931_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T932_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T933_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T935_mou.doc
http://www-ppd.fnal.gov/mtbf-w/T936_mou.doc
http://www-ppd.fnal.gov/MTBF-w/T941_mou.doc
http://www-ppd.fnal.gov/MTBF-w/T943_mou.doc


Meson Test Beam Schedule

MT6-A1     MT6-A2     MT6-B1     MT6-B2     MT6-B3     MT6-B4

Dec  04
Jan   05
Feb
Mar
Apr
May
Jun
Jul
Aug

BTeV
Pixel CMS Pixel

BTeV
RICH

BTeV
ECal

BTeV
Muon

BTeV
Straws/
U.Hawaii
CAP



Schedule of test beam activities after beam resumes:

Week Activity
Dec. 6 Facility tests / installation

Dec. 13 U. Hawaii + BTeV + CMS

Dec. 20 Facility tests / installation

Dec. 27

Jan. 3 U. Iowa / PPAC

Jan. 10 BTeV pixel + muon

Jan. 17 BTeV RICH

Jan. 24 BTeV RICH

Jan. 31 BTeV EMCAL

Feb. 7 BTeV Straw

Feb. 14 BTeV Muon

Feb. 21 Facility tests

Feb. 28 BTeV EMCAL



• This proposal requests 2.5 years occupation in MTBF.
• They need a broad range of particle types (e,π,µ,p)
• Requests for high energy electrons (25 GeV) and low energy pions (1 GeV) probably 

can’t be met by current facility.  

An ILC test beam proposal –
34 institutions, ~160 names



Recommendations to the PAC

• Fermilab should continue to support an active test beam program for the 
foreseeable future, and should encourage users around the world to use our 
facility.

• The Accelerator Division should develop a way to deliver more duty cycle to 
SY120 in the NUMI era.  This could include:

– Dedicated runs, when this fits into the program
– Increasing the spill length
– Attempting a combined Pbar/NUMI/SY120 cycle

• Significant support for the ILC calorimeter test should be given by the 
laboratory, including updating the beamline to handle high energy electrons 
and low energy pions.  This will need a dedicated beamline physicist for the 
test beam. 
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