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" A
The Bubble Chamber

Code Stamped Pressure Vessel
Pressure Rated 6” Viewports

Mechanical Engineering Notes
Pressure Vessel Notes

Link to engineering info:
http://coupp-docdb.fnal.qov:8080/cgi-bin/
ShowDocument?docid=57
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*Synthetic Silica Inner Vessel
*Hangs from Bellows

*Plumbing connections to

pressure vessel top flange

*Instrumentation Feed-through

*Wiring break-out box
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COUPP 4kg Installatlon

Hydraulic Cart (P,V) NESLAB (T)

instrumentation
Heater/Chiller Lines

Hydraulic Line

Instrument Cables photography
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COUPP CF.l Handling

Need s.s.
tubing for
SNOLAB

http://coupp-docdb.fnal.gov:8080/cqi-bin/ShowDocument?docid=167
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Process Flow Dlagram
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Instrumentation Wiring Diagram
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Instrumentation Wiring Diagram
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Instrumentation Wiring Diagram

break-out boxes
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Information Flow Documentation

o Instrument List

o Wiring Map

o Data Format Specification
o DAQ code (LabVIEW)

o Offline Reconstruction Code
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BUBBLE Chamber expansion Cycle

B C [ F

event or timeout

Figure 1: The epochs of a COUPP bubble chamber expansion cycle comprise (A) the
compression peried, (B) the expansion ramp, (C) the gross expansion settling time, (D) the fine
expansion settling time, and (E) the period of stable superheated operations.
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BUBBLE Chamber expansion Cycle

DAQ Acquires:
Q Acquire 5 ~ . -
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Figure 1: The epochs of a COUPP bubble chamber expansion cycle comprise (A) the
compression period, (B) the expansion ramp, (C) the gross expansion settling time, (D) the fine
expansion settling time, and (E) the period of stable superheated operations.
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BUBBLE Chamber expansion Cycle

DAQ Acquires:
QAcq AL B 4 fast event data )
’l :".“"“»“"/mw n //-—
I \, 0 B3 sacondeseloe ager - \ !

'

1

|

1

'

|

Ll

|

|

[

' \
\

! \

] \

\

PN

1

'

]

1

)

1

)

'

'

1

€———0Gross Pressure Trace History —>

Figure 1: The epochs of a COUPP bubble chamber expansion cycle comprise (A) the
compression period, (B) the expansion ramp, (C) the gross expansion settling time, (D) the fine
expansion settling time, and (E) the period of stable superheated operations.
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Data Acquisition and Controls
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State = Expanded
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State = Triggered
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State = Compressed
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'_
The Data Structure

OA RUN IS A FOLDER (DIRECTORY)

O“AUTORUN” FEATURE: AUTOMATICALLY STARTS AND STOPS RUNS
RUN NUMBER IS GENERATED FROM THE DATE E.G. 2|:|D9D918_D

OWITHIN A RUN FOLDER:

O RUN.TXT TLINE PER EVENT SUMMARY FILE FOR THIS RUN
O RUNPARAMETERS.TXT CONSTANTS FOR THIS RUN
O EVENT FOLDERS (DIRECTORY NAMES ARE O, 1, 2, 3...)

OCONTENTS OF AN EVENT FOLDER

O 10 caAaMO SEQUENTIAL IMAGES .BMP (

O 10 cAM1 SERQUENTIAL IMAGES .BMP

O EVENT.TXT SUMMARY LINE FOR THIS EVENT (ONE LINE FOR RUN.TXT)
HISTORY.TXT (T, V, P... HISTORY)

CAMO.TXT (CAMERADO HISTORY FILES INDEXED TO IMAGE BUFFER)
CAM1.TXT (CAMERA 1 HISTORY FILES INDEXED TO IMAGE BUFFER)
P100.TXT (PRESSURE DATA INDEXED TO IMAGE BUFFER)

O O O O O

TRACES.TXT (2.5 MHzZ WAVEFORM DATA)
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1)

3)

Offline Analysis

Image Data

a) Find bubbles (in pixel coordinates)
b) Reconstruct (x,y,z)

c) Use in fiducial volume analysis

Fast Trace Data

a) ldentify t;in acoustic traces

b) Determine acoustic power in rough frequency bins
c) Fasttrace data also includes NUMI sync, veto

d) Use to classify event types

Pressure History Data
a) Tabulate time t(P) spent at each pressure.

4) The Answer Is:

a) Rate( eventtype i, at pressure P )= N, (1:P)/ t(P)
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Summary

1) COUPP 2L is a very simple experiment, based

2) The Analysis is straightforward and turnkey

on a robust technology

3) The Physics is fantastic
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Spin—dependent proton cross—section (cm2)

Spin-independent nucleon cross—section (cm2)
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