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INTRODUCTION 


is a memorandum of between the Fermi National Accelerator Laboratory 
and experimenters from National Laboratory (HEP), Boston University, University of 
Iowa, and University of at Arlington who committed to participate in beam tests to 

carried out during 2007 MTBF program. memorandum is intended solely the 
purpose of providing a budget estimate and a work allocation funding 

participating institutions. It currently is 
however, it is ,-p(,Amnl 

program will necessitate 
memorandum which will reflect such required adjustments. 

The tests involve a small conslstmg a 
with Plate Chambers (built at Argonne) and Multiplier chambers (built 
at UTA). The chambers are out with a digital readout system (developed built by 
ArgOlme, Boston, and Iowa group contributes gas and High Voltage 
distribution The tests are in the context of developing Particle Flow Algorithm 
Calorimetry for the The purpose of the tests is to viability the 

calorimeters with fine granularity and to measure performance 
RPCs/GEMs in hadronic showers. The tests will take place in June/July 2007 and should 
regarded as a precursor to larger tests planned by the CALICE collaboration and the 

Linear Collider Calorimetry 

(GEMs) for hadron calorimetry was initiated at Argonne (UTA) several 
at funded by DOE strategic 
detailed of this small scale beam test are listed below. 
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I. 	 PERSONNEL AND INSTITUTIONS: 

Physicist beam tests: Repond, National 

liaisons: Ramberg 

Doug Jensen 


The group members at present and others interested the testbeam are: 

1.1 	 Argonne: Gary Drake, Vic Guarino, Ed A Kreps, Jose Repond, Dave Underwood, 
Weerts, Barry Wicklund, Xia 

1 Boston John Butler, Shollxiang Wu 
J.3 	 Fermilab: Jim Hoff, Scott Holm, George Mavromanolakis, Ray 
1.4 	 University Iowa: Ed Norbeck, Yasar Onel 
1.5 	 University of Texas at Arlington: Brown, Kwon Pyo Hong, Jia, Wonjeong Kim, 

Jacob Smith, Andy White, Jae Yu 

n. 	 EXPERIMENTAL AREA, BEAMS AND SCHEDULE CONSIDERATIONS 

2.1 	 LOCATION 
2.1.1 	 The is to take place in the line, in the MT6-2A area. 
2.1.2 	 following items will be needed in the beam area: 

1 19-inch rack electronics (to house two NIM and a VME crates) 
Space a distribution be ) to the 
test set-up 
The motion which is capable holding the 500 Ib detector 
assembly. 

in the beam line for our beam l.'vl'-'''vV to located in front of 
motion 

1.3 	 Additional work will be needed the control room, to at most two 

6'x3' tables. This will used for the data acquisition and as general work 

space. 


1.4 	 The propose to put a tank of pre-mixed near gas distribution 

2.2 BEAM: will use slow Main 
proton beam focused The 

will mostly 120 proton beams. Due to 
long recharge time of low intensity (50 1000 Hz 

onto our 1 x 1 trigger counters) are needed. Additionally, 
with low momentum pion and electron beams (1 - 8 ) 

will be useful. 

BEAM SHARlNG: Most likely the experimenters could run parasitically downstream 
of some test during most the and time tests require 
low rates. of limited manpower the cannot run continuously. 
Alternating with other users is possible. 
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2.2.3 	 RUNNING TIME: The experimenters estimate the need for several 
8 hour periods of running time to explore the phase space of 
experimental conditions (various HV and threshold settings) with 
rates of the order of 100 Hz/ cm 2• Additionally, tests with variable 
beam rates (to measure the rate capability of our apparatus) are 
required. Finally, measurements with low momentum pions and 
electrons (1 - 8 GeV I c) are needed. The experimenters will likely 
require two weeks of beam time. 

2.3 	 SETUP: The experimental setup consists of two parts: a) a 
calorimeter stack (see Figure 1) with up to 10 RPCs and GEMs 
interleaved with steel and copper plates. The lateral dimensions 
of the absorber plates are approximately 30 x 30 cm2 • The total 
weight of the setup will not exceed 500 lbs. The stack is to be 
located on top of a scanning table; and b) a beam telescope 
consisting of 5 scintillation counters, fixed in space and located in 
front of the stack. 

Figure 	1 Photograph of calorimeter stack with two absorber plates installed 

COMPUTING: The experimenters will supply their own DAQ computer. Ethernet 
connection (with capability of using SSH) will be required for data transmission offsite 
(and downloading of updated versions of firmware from outside institutes). 
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HI. 	 RESPONSIBILITIES BY INSTITUTION 
(0 co~ 

3.1 20 x 20 cm2 10 units ($2k 	 [$20k] 
3.2 30 x 30 , about 2 units ($2k each) 	 [4] 
3.3 	 Gas (non-flammable, 5%Isobutane and 0.5% SF6 remainder 34 80/20 

ArC02) [3] 
3.4 	 Digital [10] 

2 
NIM crate High [20] 

3.7 	 NIM crate with beam [20] 
3.8 	 VME crate with custom cards and a VME-PCI bridge [20] 
3.9 	 Cables, tools, etc ... [2] 

Total existing items 	 [$104K] 

IV. 	 RESPONSIBILITIES BY INSTITUTION - FERMILAB 

4.1 	 Fennilab Accelerator Division: 

4.1.1 	 Use MTest beam according to 
4.1.2 	 Maintenance of all existing standard line elements (SWICs, monitors, etc) 

instrumentation, controls, clock distribution, and power suppJ 
1.3 	 A or beam counter signal should made available in house. 

4.1 	 Reasonable access to experimental equipment in 
4.1.5 	 The test beam energy beam line elements will the 

Operations Department Main Control Room (MCR). 
1.6 	 Position and focus the beam on experi under test will under 

control MCR. of secondary devices that provide these functions be 
delel!~lted to the experimenters as long as it does not violate Shielding Assessment 
or provide potential for significant equipment damage. 

4.1.7 The integrated of running and other S Y 120 beams will not reduce 
antiproton rate by more than 5% globally, with details scheduling to 
worked out the the of Plmming. 

1 

Funds Equipment Operating 
(person-weeks) 

Total new items $O.OK 0.0 
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4.2 	 Fermilab Particle Physics Division 

in this MOU will make use of the Meson 
Facility. for the beam and user are given 
Section 2. The Fermilab Physics Division will be responsible for 
coordinating overall activities in the MTest beam-line, including 
installation of test equipment, use of the user controls, readout 
of the beam-line and MTest gateway computer. PPD will design 

Timing/Trigger VME module required for DeAL readout 
board required for timing. 

4.2.S Physics Division costs: 
the QuarkNet 

Type of Funds Equipment Operating Personnel 

(person-weeks) 


QuarkNet GPS board $150 

module 10 


coordination 0.4 

Overall coordination 0.2 

Total new items $O.OK 10.6 


4.3 	 Fermilab Computing Division 
4.3.1 and printer should be available in counting house. 
4.3.2 	 Connection to control and remote logging (ACNET) 

should available in the counting house. 

4.4 	 Fermilab ES&H Section 
1 	 with safety reviews. 


Loan of radioactive source (preferably Sr90
, O.lmCi) for the duration of test beam. 


V. 	 SUMMARY OF COSTS 

Source of Funds [$K] Equipment Operating Personnel 

(person-weeks) 


Particle Physics Division $O.OK $lK 10.6 

Division 0 0 0 


Computing Division 0 0 0 


$O.OK 0 0.2 
Non-Fermilab [$82K] 

Totals 
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6.8 

VI. 
 SPECIAL CONSIDERATIONS 

The responsibilities of the spokesman of the DHCAL 
to be followed by 
for Ex perimenters ": ,"-'-'~'-'-'-''-'-'-~=~~~~''-''=~:=...>~====..:.======;./ 

Physicist in charge agrees to 

carry out the experiment a number 
are necessary. This includes 

document in conjunction with the 
spokesman the DHCAL Detector Research 
ti manner, as well as any other 

all procedures in the ~-=--'='-I'=-'-=~-'-'-"== 
the 

present at Test Beam Facility 
is knowledgeable about the experiment's hazards. 

concerning radioactive sources will be followed. 
will be carried onto the site or moved without the approval 
All items in the Fermilab Policy on Computing will 
(http://computing.fnal.gov/cd/policy/cpolicy.pdf). 
The spokesman of the DHCAL Detector Research group wi]] 
PREP or computing equipment be transferred from the experiment to 
with the approval of and through the mechanism provided by the Computi 
management. They also undertake to ensure that no modifications of PREP 
place without the knowledge and consent of the Computing Division 
The DHCAL Detector Research group will be responsible for maintaining 
both the electronics and the computing hardware supplied by them for the 

for which the experiment requests that Fermilab performs 
should appear explicitly in this agreement. 
At the completion of the experiment: 
6.8.1 	 spokesman of the DHCAL Detector Research 

of all PREP equipment, computing equipment and 
If the return is not completed after a period of one year 
spokesman of the group will be required to furnish, in writing, an ~n.."~"" 
non-return. 

6.8.2 	The experimenters agree to remove their experimental equipment as 
them to. They agree to remove it expeditiously and in 

requirements, induding those related to All 
for the removal will be borne by the experimenters. 

The experimenters will assist the Fermilab and 

disposition of any articles left in the offices they 


6.8.4 An experimenter will be available to report on the test beam 	 at a 
All Experimenters Meeting. 
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SIGNATURES: 


~ 1 l'/2007 

Greg Bock, Particle Physics Division 

1 12007
t~'~Accel~n 
Vic on White, ComputIng DIvIsIOn 

b1(S 12007 


, ) - ) 
, L .>tt C:' /d-1fJ f - 'L.L t.;'" ~ J/ 3/ 1 2007 


i1r~i04 -:}-,~'2007 

Hugh Montgomery , Associate Director, Fermilab 

V 

_~- ",---,=,~~::c==-=---,-------=---:--_--:----,-_ 7 1 7' 12007
--,--1)
Stephen Holmes, Associate Director, Fermilab 
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APPENDIX I - Hazard Identification Checklist 

terns for wh" ICh h ere IS antiCI pa ted needhave been C h et eck d 

Cryogenics Electrical Equipment 
Hazardousffoxic 

Materials 

Beam line magnets Cryo/Electrical devices List hazardousltoxic material s 

Analysis magnets capacitor banks 
planned for use in a beam line or 
experimental enclosure: 

Target X high voltage 

Bubble chamber X exposed equipment over 50 V 

Pressure Vessels 
Flammable Gases or 

Liquids 

inside diameter Type: 
Isobutane 
(5% of a non

flammable mixture) 

operating pressure Flow rate: 

window mateJial Capacity: 

window thickness Radioactive Sources 

Vacuum Vessels permanent installation Target Materials 

inside diameter X temporary use Beryllium (Be) 

operating pressure Type: 
Sr90 

Lithium (Li) 

window material Strength: 
SmCi 

Mercury (Hg) 

window thickness Hazardous Chemicals Lead (Pb) 

Lasers Cyanide plating materials Tungsten (W) 

Permanent installation SCintillation Oil Uranium (U) 

Temporary installation PCBs Other : 

Calibration Methane Mechanical Structures 

Alignment TMAE Lifting devices 

type: TEA X Motion controllers 

Wattage: photographic developers scaffolding/elevated platforms 

class: Other: Activated Water? Others 
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