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INTRODUCTION 


This memorandum understanding outlines requirements space the MINOS near detector 
hall to install and Coupled Devices in an environment with 
background. ,"un."'H" is solely a work aH'Jva~lUl 

Fermi National Laboratory and It 
to the 

Dark Matter in CCD's (DAMIC) collaboration has been considering the possibility 
using CCDs a direct matter The an low 
readout noise and allow a very low threshold for nuclear detection. The 
current dark matter searches limited to mass dark matter due to a 

threshold (in > 1 keY, with a few experiments thresholds around 
The readout noise achieved in CCDs consideration is RMS eV, which 

means that experiment could set a threshold at 31 eV, a factor of 5-10 lower than thresholds 
set for matter until now. 

The that experimenters plan to use are the same detectors that are to mounted in 
Dark Energy Camera focal plane, Fermilab With engineering 

detectors available from the R&D the will be able to build 
(corresponding to 4 CCDs), that become a 10 g array if it is decided to use the 

experimenters to such an for 30 to 
g-day that will make the experiment competitive 

the low mass 

operate at aeI.ecrors are a vacuum vessel 
and '-''V''"''"'"'' down with a closed (CRYOMEC CP51O). The 
vacuum vessel has been (Lab A) without An 

this 



Fig.l. Left: vacuum vessel using for DAMIC. Right: Vacuum vessel seen from top inside a 
partially assembled lead shield. 

For this test to be successful the experimenters need to properly shield the detectors. The 
experimenters propose to build an 8" lead shield around our vacuum vessel with openings for 
the cryo-cooler and the vacuum pipes. The outer 6" of this shield will be built using lead 
available at Fermilab and for the inner layers they will use new lead purchased from a mine 
known to have low radioactivity (Doe Run). The schematic of the proposed lead shield is shown 
in Fig. 2. The complete shield consists of -700 bricks of the lead available at Ferrnilab and -130 
bricks of Doe Run lead. The bricks will be painted to avoid lead contamination in the working 
area. 
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Fig. 2. Schematic of the lead shield proposed for DAMIC. 



I. PERSONNEL AND INSTITUTIONS: 

in charge of beam tests: Juan Estrada, 

interested in test are: 

Ramberg, Fermilab 

Andrew 


Energy Survey: J. T. Diehl and Flaugher 

Coupp: Ramberg, A. Sonnenschein 

CDF, CMS: B. Kilrninster 


II. EXPERIMENTAL AREA, BEAMS AND SCHEDULE CONSIDERATIONS 

1 LOCATION 
The test is to place the MINOS near detector tunnel. is a large area immediately 

upstream from the MINOS near detector which was heavily and 
~~_,",''',", during near detector area been 

upgrading. of area is well off the 
axis test. The experimental apparatus plus rllV,","'-' 

shielding will feet square. A plan the proposed 
location is included ..,/Yr,,,",,,,, to Cat from 
the Department) also the the new COUPP chambers. The 
apparatus one 2081230 V AC single 1.2 kW 
stantard 110 VAC for pump electronics. 

2. BEAM 

DAMIC test 	 any particle For this 

the In future the 


3. SETUP 

complete 	 list: 

• DAMIC dewar 	 turbo pump attached 
• 



• CRYOMEC CP510 (cryocooler) 
• electronics rack #1: 

• windows XP computer for monitoring temperature and pressure 
• scientific linux computer for DAQ 
• temperature controller 
• 2 pressure gauge monitors 
• pump controller 

• electronics rack #2: 
·Monsoon CCD controller 
·Monsoon power supplies 

Fig. 3. Example of the unistrut clean tent that the experimenters would like to build in 
the Minos hall. The picture was taken from a similar tent located at SiDet. 

Clean area in the minos hall: 

The experimenters plan to install this equipment inside a clean tent to avoid getting dust, with 
potential radioactivity, inside the lead shield. The tent that the experimenters propose to 
build will have a unistrut structure with herculite panels and HEPA filters on top. The 
structure will be similar to the one shown in Fig. 3, located at SiDet. 

4. SCHEDULE 

The DAMIC apparatus would be ready for this test immediately. The experimetners expect to 
be able to start building the shield and installing the clean tent in December. After the 
installation is complete the experimetners would collect data continuously for 1 
month. At that point the experimetners would look at the results and decide on the 
next step for this project. 



RESPONSIBILITIES INSTITUTION - NON FERMILAB 

([] denotes replacement cost of existing hardware.) 

institution involved in project is Fermilab. 

RESPONSIBILITIES INSTITUTION 
([] Denotes existing hardware.) 


4.1 Fermilab Accelerator 

No Accelerator Division is required. 

Fermilab Particle Pbysics Division 

1.1 	1 The PPD analysis 

support issues shielding. 

responsible for hall and for 

of the equipment 


1.1 	 The PPD ES&H .......,,,:,,,,, will assist in all safety 
1.1.3 	 The PPD will access into the MINOS 
1.1 	 The PPD will the construction of the MINOS hall 

Summary of Division costs: 

of Funds Equipment 
 Personnel 

(person-weeks) 
Installation 2.0 


Rigging and Installation 2.0 tech 

Tent $6K 1.0 tech 


Total new items $6K 5.0 


Fermilab Computing Division 

support from is required. will use the available 
ethemet the DAQ system. 

4.4 Fermilab 

The experimenters help from 

the shield. The will need 

avoid creating a area the MINOS hall. 

will be provided as appropriate. 




Summary of costs 
Type Funds 

Painting bricks 
existing items 

Total new items 

V. SUlVIMARY OF COSTS 

Funds [$K] 

Division 
Accelerator Division 
Computing Division 

Totals Ferrnilab 

Equipment 

0 
[$O.OK] 
$O.OK 

Equipment 

$6K 

0 

0 


$6K 

0 


Operating Personnel 
(person-weeks) 

0 
$OK 0.0 
$OK 0.0 

Operating Personnel 
(person-weeks) 

$O.OK 5 
0 0 
0 0 

$K 



VI 	 SPECIAL CONSIDERATIONS 

6.1 	 The responsibilities of the the DAMIC and the procedures to be 
followed publication for 
Experimenters": The Physicist 
charge to those responsibilities and to follow the described 

6.2 	 To carry out the experiment a number Environmental, Safety and Health (ES&H) 
are necessary. includes creating an Operational Readiness 

document in conjunction with the standing Particle Physics Division committee. The 
spokesman the DAMIC group will follow those in a timely manner, as well 
as any other requirements put forth by the division's 
The spokesman the DAMIC group will ensure that at least one person is present at the 
Meson Beam whenever beam is delivered and person is 
knowledgeable about the hazards. 

6.4 	 All regulations concerning radioactive sources will be followed. No radioactive sources 
will carried onto the or moved without the approval of the Fermilab ES&H section. 
All in the Fermilab Policy on Computing will followed the experimenters. 

6.6 	 spokesman the DAMIC group will undertake to ensure that no PREP or computing 
equipment be transferred from the experiment to another use with the approval of 
and through the mechanism provided by the Computing Division management. They also 

to ensure that no modifications of equipment take place without the 
knowledge and consent of the Computing Division management. 
The DAMIC group will be responsible for maintaining and repairing both the electronics 
and computing hardware supplied them for the experiment. Any items for which the 

requests that Fermilab performs maintenance and should appear 
explicitly in this agreernerlt. 

6.8 	 At completion of the experiment: 
6.8.1 	 The PI the DAMIC group is responsible for the retum of all equipment, 

computing equipment and data acquisition electronics. If the return is not 
completed a period of one year the end of running the DAMIC of the Minerva 
group will to furnish, in writing, an explanation for any non-return. 

6.8.2 The experimenters 	 to remove experimental equipment as the Laboratory 
requests them to. They agree to remove it expeditiously and in compliance with all 

including those related to transportation. All the 
the removal will be borne by the experimenters. 

will the Fermilab Divisions and Sections with the 
IJOJ""H"'''~ of any articles left in the offices they occupied. 

6.9 	 will available to report on the test beam effort at Fermilab All 



MINOS Areas Coordinator 

I have just one comment - the MOU states that a particular type of electrical circuit and 
plug are required for the Cryomech unit. While a similar type of circuit exists near their 
proposed location, it mayor may not be the precise type they require. They ought to be 
able to verify that much for this MOU. If the circuit isn't the precise type they need, then 
they will require some hours ofT&M electrical work to convert it. It seems a small thing, 
but a couple of days of electricians would double their M&S budget as it is stated. 

All else in the MOU looks good, and is as discussed with this group. 

cath~ 



SIGNATURES: 
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Greg Bolk, Particle Physics Division 
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APPENDIXI- Identification Checklist 

I terns or whihthere IS antIcIpated needhave been CheckedC 

HazardousIToxic 
Cryogenics Electrical Eqnipment Materials 

)Jearn line magnets CpJAlHlp.ctric:ll devices fList hazardous/toxic materials 
planned for use in a beam line or 

Analysis magnets apacitor banks enclosure: 

700 lead bricks 
Target high voltage 

rx Helium gas '''H15''laLVl 

exposed equipment over 50 V 

Flammable Gases or Liquids 
Pressure Vessels 

nside diameter Type: 

~pcratingpressure Flow rate: 

Iwindow material ,", 

!window thickness Radioactive Sources 

Vacuum Vessels pennanent installation Target Materials 

8" nside diameter emporary use iBeryllium (Be) 

lE-6 torr pperating pressure [Type: ILithium (Li) 

no window 
!Window material Strength: fM:ercury (Hg) 

tx 
window thickness Hazardous Chemicals ~ad (Pb) (used as shield) 

Lasers Cyanide plating materials Irungsten (W) 

Permanent installation ~cintillation Oil iUranium (U) 

Iremporary installation PCBs Other: 

Calibration Metbane Mechanical Structures 

IA [TMAE fLifting devices 

!tYpe: !rEA fM:otion controllers 

iWattage: !photographic developers .,,", nlMf()rm~ 

lass: pther: ptbers 



APPENDIX II Proposed location of the DAMIC setup. 

View of the proposed location for the DAMIC setup (8x 10ft tent) . 
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Appendix HI: Run plan for December 200S-February 2009 

The to move underground in 2008. 
~L~"'-'I.UH detectors at 140C during one month of continuous data 

At the beginning of run they will to have a good 
measurement the noise and the same readout 
that has been seen Lab They will do this outside the lead shield, or with a partially 
a,:>,:>v1!lLJ1\..,U lead shield, to have access to cables and connectors on the detector vessel. 

Once noise level is under control, the experimenters will finish construction of the lead 
shield and start the readout of the few hours (-3 hours), They plan to run 
continuously in this way 1 month. 

1 month of running the experimenters will evaluate the and the next 
the results look competitive and are limited by the exposure time, the experimenters will most 
likely propose an extension of run. 

http:L~"'-'I.UH



