PAGE  
38

PLASTIC FM2 Efficiency Calibration Document

Version 1

29 September, 2006

Table of Contents
FM2 SWS Protons


Efficiency Rate Definitions………………………………………………...2


Changes Over Time…….……………………………………………….….5


Noise………………………….…………………………………………….8


Azimuth Response……………………………………………………….....8


Triple Coincidence………………………………………………………....9


Table of Proton Files……………………………………………………....11

FM2 SWS Helium Ions…………………………………………………………....13

FM2 SWS Heavy Ions………………………………………………………….....20

FM2 SWS Summary………………………………………………………………26

FM2 Quadrants 1, 2, and 3………………………………………………………...29

Efficiency Rate Definitions
There are three basic efficiencies that are combined to estimate the overall efficiency of ion detection by the PLASTIC instruments.  

“Stop” Efficiency:  SFR/SF

The ratio of the start-stop coincidence rate (SFR) to the start rate (SF) is affected by the active area, gain, and voltage of the Micro-Channel Plates (MCPs); and by signal threshold and scattering.  In the plot below the FM2 Solar Wind Sector (SWS) stop efficiency is shown for protons at several beam energies and post-acceleration voltages (PACs).  The SFR0/SF0 ratio increases with MCP voltage until it levels off around 2900 V. (The “0” following the rate name indicates it is from TAC board 0.)  The 2 keV proton beam data was collected a few days after FM2 was installed in the vacuum chamber, and shows a stop efficiency higher than expected.  Had the 2 keV setting been repeated later, we expect the stop profile would nearly agree with the 1 keV proton beam curves.

[image: image1.wmf]
FM2 SWS proton stop efficiency.  Data is from calibration testing at the University of Bern (Summer 2005).
“Start” Efficiency:  SF/(incident ion frequency) = SF/(active area * frequency/cm2)

A beam scanner was used to estimate the frequency per square centimeter of the incoming test beam.  The rate of ions incident on the TOF (Time of Flight) Section is obtained by multiplying the average frequency per square centimeter value by the active area of the entrance system (i.e. the electrostatic analyzer).   The active areas were measured to be 0.897 cm2 for the main channel of FM1, and 0.755 cm2 for FM2 (Reto Karrer, 2005).  The active area is different from the geometric area due to physical blockages, such as the support structure.  The incident ion rate includes this geometric effect.  Dividing the start frequency (SF) by the incident ion rate gives the start efficiency.  Similar to the stop efficiency plot above, the start efficiency plot shows an increase with MCP voltage and then a plateau.  The start rate levels out around 2700 V, which is less than the voltage required for maximum stop efficiency.  (Because beam scans were not available for all files in this document, start efficiency is not always included.)

[image: image2.wmf]
FM2 SWS proton start efficiency. Data is from calibration testing at the University of Bern (Summer 2005).
“Single Position” Efficiency:  (S_E_NOT_REQ – S_NO_POS – S_MULT_POS)/SFR

The number of counts registered at a single position divided by the start-stop coincidence rate.  “S_E_NOT_REQ” indicates than an energy measurement is not required for an event to be counted, though it does require both a start (SF) and start-stop coincidence (SFR).  “S_NO_POS” is an event that registered without a position indication, while “S_MULT_POS” is an event that triggered multiple position responses.  (The position rates do not require both SF and SFR.)  The single position efficiency is particularly susceptible to changes in the MCP voltage, as cross-talk between the pixels will cause multiple position triggers for the same event.  As shown below the single position efficiency rises to nearly 100%, which is maintained over a range of several hundred volts, and then drops off as multiple position triggers increase at the higher MCP settings.

[image: image3.wmf]
FM2 SWS proton single position efficiency. Data is from calibration testing at the University of Bern (Summer 2005).
“Total” Efficiency:   Stop * Start * Single Position

Taking the product of the above three efficiencies gives the total efficiency for an event recorded at a single position.  

[image: image4.wmf]
FM2 SWS proton single position total efficiency. Data is from calibration testing at the University of Bern (Summer 2005).
An optimal MCP voltage setting would maximize the three separate efficiencies, but such a setting does not necessarily exist.  Thus, a voltage is chosen that maximizes the total efficiency.  Once the MCP voltage has been selected, the total efficiency can be plotted against energy.  If a curve can be fit to the plot, then efficiency estimates for a range of energies can be obtained.  This procedure must be carried out for hydrogen (protons), light ions (such as helium), and heavier ions (such as argon and neon).

Changes Over Time

There is another factor that must be considered:  the response of the MCPs varies with time.  The plots above were made with data taken at the University of Bern in June 2005.  The efficiency curves for testing at UNH and Bern in 2005 show good agreement, but the curve for stop efficiency the following year at UNH shows a shift in instrument response.   For example, the efficiency for an MCP voltage of 2600 V at Bern in 2005 would require setting the MCP voltage to more than 3000 volts at UNH the following year during the final calibration tests.

[image: image5.wmf]
Plots of stop efficiency from Bern (protons) and UNH (protons selected from air beam using a magnet) in 2005 show good agreement, but one year later the curve has shifted to the right by several hundred volts as a result of gradual changes over time in the MCPs.
Taking the changes over time into account, the best MCP voltage setting is at least 3100 volts.  No significantly higher voltages were tested.  Using the data taken at Bern with an MCP voltage setting of about 2650 volts gives the best estimate for the efficiency at the beginning of mission operations (with the actual MCP voltage set to 3100 V).

[image: image6.wmf]

FM2:  H
+
 Bern, MCP ~ 2650 V (equivalent to ~ 3100 V at UNH summer 2006)


SFR0/SF0 versus Total Energy
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FM2 SWS proton stop efficiency curve for most likely MCP setting at the beginning of the mission.  The points near 20 kV that lie above the general trend are questionable because they were recorded a short time after the PLASTIC instrument was installed in the vacuum chamber.

[image: image7.wmf]

FM2:  H
+
 Bern, MCP ~ 2650 V (equivalent to ~ 3100 V at UNH summer 2006)


Start Efficiency versus Total Energy
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FM2 SWS proton start efficiency curve for most likely MCP setting at the beginning of the mission. The points near 20 kV that lie above the general trend are questionable because they were recorded a short time after the PLASTIC instrument was installed in the vacuum chamber.

[image: image8.wmf]

FM2:  H
+
 Bern, MCP ~ 2650 V (equivalent to ~ 3100 V at UNH summer 2006)


Single Position Efficiency versus Total Energy
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FM2 SWS proton single position efficiency curve for most likely MCP setting at the beginning of the mission.

[image: image9.wmf]

FM2:  H
+
 Bern, MCP ~ 2650 V (equivalent to ~ 3100 V at UNH summer 2006)


Total Efficiency versus Total Energy
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FM2 SWS proton single position total efficiency curve for most likely MCP setting at the beginning of the mission.

Noise

How good is the efficiency estimate?  Plotting the time of flight spectra for the files used to generate the total efficiency plot, there is a small noise peak around channel 21.  This accounts for 1% or less of the total counts for each file.

[image: image10.wmf]
FM2 SWS Time of Flight Spectra for protons at most likely MCP setting.
Azimuth Response

Examining the total efficiency across the solar wind sector shows a drop near the center of the section (azimuth angle = 0().  There is a spoke that supports the carbon foil at this location, and it scatters the incoming beam.  This results in a decrease in the single position efficiency.

[image: image11.wmf]
FM2 SWS proton single position efficiency plotted over the possible range of azimuth angles.

Triple Coincidence

“Triple Coincidence” Efficiency:  S_E_REQ/SFR

Another rate of interest is the “triple coincidence efficiency.”  This is similar to the stop efficiency, except that in addition to SFR and SR it requires a single energy measurement.  Multiple energy events and events with no energy measurement are excluded.

[image: image12.wmf]
FM2 SWS proton triple coincidence stop efficiency. Data is from calibration testing at the University of Bern (Summer 2005).
[image: image13.wmf]

FM2:  H
+
 Bern, MCP ~ 2650 V (equivalent to ~ 3100 V at UNH summer 2006)


Triple Coincidence Efficiency versus Total Energy
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FM2 SWS proton triple coincidence efficiency plotted for the most likely MCP setting.
Table of FM2 H+ Files 

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-1654.log
	H+
	1
	15
	2460
	06BC
	0.08 (0.015)
	-8
	0

	Bern
	PLA-FM2-050624-1650.log
	H+
	1
	15
	2548
	06BC
	0.08 (0.015)
	-8
	0

	Bern
	PLA-FM2-050624-1658.log
	H+
	1
	15
	2644
	06BC
	0.08 (0.015)
	-8
	0

	Bern
	PLA-FM2-050624-1702.log
	H+
	1
	15
	2848
	06BC
	0.08 (0.015)
	-8
	0

	Bern
	PLA-FM2-050624-1704.log
	H+
	1
	15
	2990
	06BC
	0.08 (0.015)
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-1947.log
	H+
	1
	18
	2460
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1941.log
	H+
	1
	18
	2549
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1938.log
	H+
	1
	18
	2646
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1936.log
	H+
	1
	18
	2756
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1929.log
	H+
	1
	18
	2853
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1927.log
	H+
	1
	18
	2990
	06BC
	0.08 (0.05)
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-2012.log
	H+
	1
	20
	2461
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-2006.log
	H+
	1
	20
	2555
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-2003.log
	H+
	1
	20
	2648
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-2002.log
	H+
	1
	20
	2760
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-2000.log
	H+
	1
	20
	2850
	06BC
	0.08 (0.05)
	-8
	0

	Bern
	PLA-FM2-050624-1958.log
	H+
	1
	20
	2990
	06BC
	0.08 (0.05)
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050618-0636.log
	H+
	2
	18
	2350
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0628.log
	H+
	2
	18
	2460
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0647.log
	H+
	2
	18
	2517
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0650.log
	H+
	2
	18
	2568
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0651.log
	H+
	2
	18
	2626
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0653.log
	H+
	2
	18
	2696
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0654.log
	H+
	2
	18
	2760
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0656.log
	H+
	2
	18
	2846
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0657.log
	H+
	2
	18
	2934
	7F0E
	0.32
	-8
	

	Bern
	PLA-FM2-050618-0658.log
	H+
	2
	18
	2992
	7F0E
	0.32
	-8
	

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050617-1628.log
	H+
	2
	18
	2348
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1603.log
	H+
	2
	18
	2466
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1607.log
	H+
	2
	18
	2517
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1612.log
	H+
	2
	18
	2572
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1609.log
	H+
	2
	18
	2630
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1613.log
	H+
	2
	18
	2698
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1615.log
	H+
	2
	18
	2757
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1617.log
	H+
	2
	18
	2848
	7F0E
	0.38
	-8
	

	Bern
	PLA-FM2-050617-1627.log
	H+
	2
	18
	2955
	7F0E
	0.38
	-8
	

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-1434.log
	H+
	60
	20
	2294
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1419.log
	H+
	60
	20
	2354
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1417.log
	H+
	60
	20
	2460
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1415.log
	H+
	60
	20
	2554
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1413.log
	H+
	60
	20
	2639
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1411.log
	H+
	60
	20
	2760
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1407.log
	H+
	60
	20
	2850
	scan
	0.2
	-8
	0

	Bern
	PLA-FM2-050624-1406.log
	H+
	60
	20
	2990
	scan
	0.2
	-8
	0

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-060515-2028.log
	air (big ion gun)
	2
	18
	2760
	7F0E
	
	-2.5
	

	UNH
	PLA-FM2-060515-2035.log
	air (big ion gun)
	2
	18
	2915
	7F0E
	
	-2.5
	

	UNH
	PLA-FM2-060515-2152.log
	air (big ion gun)
	2
	18
	3000
	7F0E
	
	-2.5
	

	UNH
	PLA-FM2-060515-1948.log
	air (big ion gun)
	2
	18
	3024
	7F0E
	
	-2.5
	

	UNH
	PLA-FM2-060515-2010.log
	air (big ion gun)
	2
	18
	3140
	7F0E
	
	-2.5
	

	UNH
	PLA-FM2-060515-2159.log
	air (big ion gun)
	2
	18
	3146
	7F0E
	
	-2.5
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-0423.log
	H+ (magnet gun)
	2
	18
	2273
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0424.log
	H+ (magnet gun)
	2
	18
	2319
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0421.log
	H+ (magnet gun)
	2
	18
	2361
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0419.log
	H+ (magnet gun)
	2
	18
	2449
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0418.log
	H+ (magnet gun)
	2
	18
	2550
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0416.log
	H+ (magnet gun)
	2
	18
	2631
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0414.log
	H+ (magnet gun)
	2
	18
	2722
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0412.log
	H+ (magnet gun)
	2
	18
	2815
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0411.log
	H+ (magnet gun)
	2
	18
	2909
	7F0E
	
	19?
	

	UNH
	PLA-FM2-050607-0408.log
	H+ (magnet gun)
	2
	18
	3001
	7F0E
	
	19?
	

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050617-1808.log
	H+
	2
	18
	2992
	7F0E
	0.365
	scan
	

	Bern
	PLA-FM2-050624-1449.log
	H+
	60
	18
	3000
	7FE8
	0.2
	scan
	0


FM2:  Helium Ions

[image: image14.wmf]
FM2 SWS helium ion stop efficiency.  Data is from calibration testing at the University of Bern (Summer 2005).
[image: image15.wmf]
FM2 SWS helium ion start efficiency.  Data is from calibration testing at the University of Bern (Summer 2005).
[image: image16.wmf]
FM2 SWS helium ion single position efficiency.  Data is from calibration testing at the University of Bern (Summer 2005).
[image: image17.wmf]
FM2 SWS helium ion single position totoa efficiency.  Data is from calibration testing at the University of Bern (Summer 2005).
[image: image18.wmf]

FM2:  Bern He
+
 MCP ~ 2650 V


SFR0/SF0 versus Total Energy
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FM2 SWS helium stop efficiency curve for MCP setting equivalent to ~3100 V at UNH in Summer 2006.
[image: image19.wmf]

FM2:  Bern He
+
 MCP ~ 2650 V


Start Efficiency versus Total Energy
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FM2 SWS helium start efficiency curve for MCP setting equivalent to ~3100 V at UNH in Summer 2006.
[image: image20.wmf]

FM2:  Bern He
+
 MCP ~ 2650 V


Single Position Efficiency versus Total Energy
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FM2 SWS helium single position efficiency curve for MCP setting equivalent to ~3100 V at UNH in Summer 2006.
[image: image21.wmf]

FM2:  Bern He
+
 MCP ~ 2650 V


Total Efficiency versus Total Energy
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FM2 SWS helium single position total efficiency curve for MCP setting equivalent to ~3100 V at UNH in Summer 2006.
[image: image22.wmf]
FM2 SWS helium triple coincidence stop efficiency. Data is from calibration testing at the University of Bern (Summer 2005).
[image: image23.wmf]

FM2:  Bern He
+
 MCP ~ 2650 V


Triple Coincidence Efficiency versus Total Energy
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FM2 SWS triple coincidence stop efficiency curve for MCP setting equivalent to ~3100 V at UNH in Summer 2006.
Table of FM2 Helium Ion Files

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050618-1803.log
	He+
	60
	18
	2274
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1757.log
	He+
	60
	18
	2354
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1751.log
	He+
	60
	18
	2463
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1812.log
	He+
	60
	18
	2509
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1814.log
	He+
	60
	18
	2573
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1815.log
	He+
	60
	18
	2620
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1817.log
	He+
	60
	18
	2703
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1818.log
	He+
	60
	18
	2755
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1819.log
	He+
	60
	18
	2842
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1821.log
	He+
	60
	18
	2933
	7FE4
	0.2
	-8
	

	Bern
	PLA-FM2-050618-1823.log
	He+
	60
	18
	2988
	7FE4
	0.2
	-8
	

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050619-0627.log
	He+
	2
	15
	2354
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0619.log
	He+
	2
	15
	2456
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0613.log
	He+
	2
	15
	2517
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0608.log
	He+
	2
	15
	2572
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0606.log
	He+
	2
	15
	2630
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0604.log
	He+
	2
	15
	2700
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0602.log
	He+
	2
	15
	2762
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0601.log
	He+
	2
	15
	2851
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0554.log
	He+
	2
	15
	2944
	7F0E
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0545.log
	He+
	2
	15
	2995
	7F0E
	0.11
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050619-0833.log
	He+
	1
	20
	2354
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0829.log
	He+
	1
	20
	2464
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0824.log
	He+
	1
	20
	2555
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0749.log
	He+
	1
	20
	2647
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0746.log
	He+
	1
	20
	2758
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0744.log
	He+
	1
	20
	2850
	06BC
	0.11
	-8
	0

	Bern
	PLA-FM2-050619-0743.log
	He+
	1
	20
	3000
	06BC
	0.11
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050620-1044.log
	He+
	60
	15
	2276
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0848.log
	He+
	60
	15
	2355
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0845.log
	He+
	60
	15
	2465
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0843.log
	He+
	60
	15
	2550
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0841.log
	He+
	60
	15
	2649
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0830.log
	He+
	60
	15
	2661
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0832.log
	He+
	60
	15
	2753
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0834.log
	He+
	60
	15
	2845
	7FE4
	0.175
	-8
	0

	Bern
	PLA-FM2-050620-0839.log
	He+
	60
	15
	2995
	7FE4
	0.175
	-8
	0


FM2:  Heavy Ions
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FM2:  Bern Heavy Ions, MCP ~ 2650 V
SFR0/SF0 versus Total Energy
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[image: image29.wmf]

FM2:  Bern Heavy Ions, MCP ~ 2650 V
Start Efficiency versus Total Energy
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[image: image30.wmf]

FM2:  Bern Heavy Ions, MCP ~ 2650 V
Single Position Efficiency versus Total Energy
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[image: image31.wmf]

FM2:  Bern Heavy Ions, MCP ~ 2650 V
Total Efficiency versus Total Energy
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FM2:  Bern Heavy Ions, MCP ~ 2650 V
Triple Coincidence Efficiency versus Total Energy
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Table of FM2 Heavy Ion Files

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-0637.log
	Ar5+
	60
	18
	2171
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0640.log
	Ar5+
	60
	18
	2204
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0630.log
	Ar5+
	60
	18
	2242
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0525.log
	Ar5+
	60
	18
	2274
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0522.log
	Ar5+
	60
	18
	2353
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0519.log
	Ar5+
	60
	18
	2462
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0516.log
	Ar5+
	60
	18
	2553
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0514.log
	Ar5+
	60
	18
	2647
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0513.log
	Ar5+
	60
	18
	2750
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0510.log
	Ar5+
	60
	18
	2853
	7FE8
	0.021
	-8
	0

	Bern
	PLA-FM2-050624-0504.log
	Ar5+
	60
	18
	2990
	7FE8
	0.021
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-0924.log
	Ne4+
	60
	20
	2202
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0912.log
	Ne4+
	60
	20
	2272
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0908.log
	Ne4+
	60
	20
	2356
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0906.log
	Ne4+
	60
	20
	2461
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0904.log
	Ne4+
	60
	20
	2560
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0903.log
	Ne4+
	60
	20
	2642
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0901.log
	Ne4+
	60
	20
	2746
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0858.log
	Ne4+
	60
	20
	2840
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0855.log
	Ne4+
	60
	20
	3000
	7FE8
	0.026
	-8
	0

	
	
	
	
	
	
	
	
	
	

	Bern
	PLA-FM2-050624-1008.log
	Ne4+
	60
	15
	2203
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-1001.log
	Ne4+
	60
	15
	2270
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0955.log
	Ne4+
	60
	15
	2348
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0952.log
	Ne4+
	60
	15
	2464
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0944.log
	Ne4+
	60
	15
	2550
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0942.log
	Ne4+
	60
	15
	2650
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0940.log
	Ne4+
	60
	15
	2758
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0939.log
	Ne4+
	60
	15
	2842
	7FE8
	0.026
	-8
	0

	Bern
	PLA-FM2-050624-0937.log
	Ne4+
	60
	15
	2986
	7FE8
	0.026
	-8
	0


FM2 Solar Wind Sector Summary

To get an idea of the relative efficiencies for each species, they are plotted together in terms of energy per nucleon at the same MCP voltage setting (2650 V at Bern, which is equivalent to about 3100 V at UNH in Summer 2006).

[image: image34.wmf]

FM2:  MCP ~ 2650 V (equivalent to ~3100 V at UNH in Summer 2006)
SFR0/SF0 versus Energy/Nucleon
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[image: image35.wmf]

FM2:  MCP ~ 2650 V (equivalent to ~3100 V at UNH in Summer 2006)
Start Efficiency versus Energy/Nucleon
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[image: image36.wmf]

FM2:  MCP ~ 2650 V (equivalent to ~3100 V at UNH in Summer 2006)
Single Position Efficiency versus Energy/Nucleon
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[image: image37.wmf]

FM2:  MCP ~ 2650 V (equivalent to ~3100 V at UNH in Summer 2006)
Total Efficiency versus Energy/Nucleon
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[image: image38.wmf]

FM2:  MCP ~ 2650 V (equivalent to ~3100 V at UNH in Summer 2006)
Triple Coincidence Efficiency versus Energy/Nucleon
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FM2 Quadrants 1, 2, and 3

The other quadrants do not provide enough information to calculate start or single position efficiencies.  Below are plots for the stop efficiencies for quadrants 1, 2, and 3.

[image: image39.wmf]
FM2 Q1 stop efficiency.  Data obtained from UNH calibration testing in Spring/Summer 2005.  The low rate for the 2 keV beams at -54 and -55 degrees are most likely the result of a physical blockage in the instrument near that location.
Table of FM2 Quadrant 1 Files

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050317-1849.log
	air          (Cu gun)
	2
	15
	2756
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1848.log
	air          (Cu gun)
	2
	15
	2890
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1846.log
	air          (Cu gun)
	2
	15
	3000
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1823.log
	air          (Cu gun)
	2
	15
	3065
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1831.log
	air          (Cu gun)
	2
	15
	3110
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1834.log
	air          (Cu gun)
	2
	15
	3141
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1836.log
	air          (Cu gun)
	2
	15
	3180
	7F0E
	
	-54
	

	UNH
	PLA-FM2-050317-1844.log
	air          (Cu gun)
	2
	15
	3220
	7F0E
	
	-54
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050320-2204.log
	air           (45 gun)
	2
	15
	2955
	7F0E
	
	-55
	

	UNH
	PLA-FM2-050320-2210.log
	air           (45 gun)
	2
	15
	2995
	7F0E
	
	-55
	

	UNH
	PLA-FM2-050320-2214.log
	air           (45 gun)
	2
	15
	3062
	7F0E
	
	-55
	

	UNH
	PLA-FM2-050320-2218.log
	air           (45 gun)
	2
	15
	3140
	7F0E
	
	-55
	

	UNH
	PLA-FM2-050320-2220.log
	air           (45 gun)
	2
	15
	3198
	7F0E
	
	-55
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050323-2110.log
	H+ (magnet gun)
	2
	15
	2265
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2107.log
	H+ (magnet gun)
	2
	15
	2393
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2100.log
	H+ (magnet gun)
	2
	15
	2460
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2058.log
	H+ (magnet gun)
	2
	15
	2588
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2123.log
	H+ (magnet gun)
	2
	15
	2735
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2057.log
	H+ (magnet gun)
	2
	15
	2750
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2101.log
	H+ (magnet gun)
	2
	15
	2845
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2049.log
	H+ (magnet gun)
	2
	15
	2851
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2055.log
	H+ (magnet gun)
	2
	15
	2851
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2103.log
	H+ (magnet gun)
	2
	15
	2986
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2104.log
	H+ (magnet gun)
	2
	15
	3048
	7F0E
	
	-76
	

	UNH
	PLA-FM2-050323-2105.log
	H+ (magnet gun)
	2
	15
	3171
	7F0E
	
	-76
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050324-1919.log
	H+ (magnet gun)
	2
	15
	2262
	7F0E
	
	-111
	

	UNH
	PLA-FM2-050324-1918.log
	H+ (magnet gun)
	2
	15
	2457
	7F0E
	
	-111
	

	UNH
	PLA-FM2-050324-1916.log
	H+ (magnet gun)
	2
	15
	2754
	7F0E
	
	-111
	

	UNH
	PLA-FM2-050324-1915.log
	H+ (magnet gun)
	2
	15
	2819
	7F0E
	
	-111
	

	UNH
	PLA-FM2-050324-1910.log
	H+ (magnet gun)
	2
	15
	2990
	7F0E
	
	-111
	

	UNH
	PLA-FM2-050324-1912.log
	H+ (magnet gun)
	2
	15
	3046
	7F0E
	
	-111
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-0426.log
	H+ (magnet gun)
	2
	18
	2319
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0430.log
	H+ (magnet gun)
	2
	18
	2361
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0432.log
	H+ (magnet gun)
	2
	18
	2446
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0434.log
	H+ (magnet gun)
	2
	18
	2545
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0438.log
	H+ (magnet gun)
	2
	18
	2631
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0440.log
	H+ (magnet gun)
	2
	18
	2728
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0441.log
	H+ (magnet gun)
	2
	18
	2816
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0443.log
	H+ (magnet gun)
	2
	18
	2916
	7F0E
	
	-143
	

	UNH
	PLA-FM2-050607-0445.log
	H+ (magnet gun)
	2
	18
	2999
	7F0E
	
	-143
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-1856.log
	H+ (magnet gun)
	30
	18
	2323
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1855.log
	H+ (magnet gun)
	30
	18
	2368
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1854.log
	H+ (magnet gun)
	30
	18
	2462
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1852.log
	H+ (magnet gun)
	30
	18
	2572
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1850.log
	H+ (magnet gun)
	30
	18
	2670
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1849.log
	H+ (magnet gun)
	30
	18
	2757
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1847.log
	H+ (magnet gun)
	30
	18
	2831
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1844.log
	H+ (magnet gun)
	30
	18
	2928
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1831.log
	H+ (magnet gun)
	30
	18
	3000
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1833.log
	H+ (magnet gun)
	30
	18
	3051
	7F76
	
	-151
	

	UNH
	PLA-FM2-050607-1834.log
	H+ (magnet gun)
	30
	18
	3106
	7F76
	
	-151
	


[image: image40.wmf]
Table of FM2 Quadrant 2 Files

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-1246.log
	H+ (magnet gun)
	30
	18
	2072
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1245.log
	H+ (magnet gun)
	30
	18
	2162
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1243.log
	H+ (magnet gun)
	30
	18
	2252
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1241.log
	H+ (magnet gun)
	30
	18
	2342
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1240.log
	H+ (magnet gun)
	30
	18
	2431
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1237.log
	H+ (magnet gun)
	30
	18
	2520
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1235.log
	H+ (magnet gun)
	30
	18
	2611
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1234.log
	H+ (magnet gun)
	30
	18
	2696
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1233.log
	H+ (magnet gun)
	30
	18
	2790
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1231.log
	H+ (magnet gun)
	30
	18
	2877
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1222.log
	H+ (magnet gun)
	30
	18
	2965
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1228.log
	H+ (magnet gun)
	30
	18
	3025
	7F7A
	
	-174
	

	UNH
	PLA-FM2-050607-1230.log
	H+ (magnet gun)
	30
	18
	3083
	7F7A
	
	-174
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-0330.log
	H+ (magnet gun)
	2
	18
	2266
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0335.log
	H+ (magnet gun)
	2
	18
	2360
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0337.log
	H+ (magnet gun)
	2
	18
	2450
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0340.log
	H+ (magnet gun)
	2
	18
	2549
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0343.log
	H+ (magnet gun)
	2
	18
	2640
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0345.log
	H+ (magnet gun)
	2
	18
	2727
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0347.log
	H+ (magnet gun)
	2
	18
	2819
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0349.log
	H+ (magnet gun)
	2
	18
	2907
	7F0E
	
	-185
	

	UNH
	PLA-FM2-050607-0350.log
	H+ (magnet gun)
	2
	18
	3000
	7F0E
	
	-185
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050320-2242.log
	air          (45 gun)
	2
	15
	2705
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2241.log
	air          (45 gun)
	2
	15
	2812
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2240.log
	air          (45 gun)
	2
	15
	2887
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2237.log
	air          (45 gun)
	2
	15
	2951
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2236.log
	air          (45 gun)
	2
	15
	2991
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2230.log
	air          (45 gun)
	2
	15
	3041
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2227.log
	air          (45 gun)
	2
	15
	3140
	7F0E
	
	-152
	

	UNH
	PLA-FM2-050320-2223.log
	air          (45 gun)
	2
	15
	3198
	7F0E
	
	-152
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050323-2043.log
	H+ (magnet gun)
	2
	15
	2456
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2040.log
	H+ (magnet gun)
	2
	15
	2592
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2039.log
	H+ (magnet gun)
	2
	15
	2750
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2047.log
	H+ (magnet gun)
	2
	15
	2851
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2037.log
	H+ (magnet gun)
	2
	15
	2991
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2035.log
	H+ (magnet gun)
	2
	15
	3046
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050323-2032.log
	H+ (magnet gun)
	2
	15
	3176
	7F0E
	
	-188
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050324-1808.log
	H+ (magnet gun)
	2
	15
	2257
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1805.log
	H+ (magnet gun)
	2
	15
	2458
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1804.log
	H+ (magnet gun)
	2
	15
	2582
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1802.log
	H+ (magnet gun)
	2
	15
	2744
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1800.log
	H+ (magnet gun)
	2
	15
	2815
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1755.log
	H+ (magnet gun)
	2
	15
	2981
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1757.log
	H+ (magnet gun)
	2
	15
	3038
	7F0E
	
	-188
	

	UNH
	PLA-FM2-050324-1759.log
	H+ (magnet gun)
	2
	15
	3158
	7F0E
	
	-188
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050331-1951.log
	air (big ion gun)
	31
	18
	2460
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2000.log
	air (big ion gun)
	31
	18
	2587
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2007.log
	air (big ion gun)
	31
	18
	2745
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2010.log
	air (big ion gun)
	31
	18
	2864
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2013.log
	air (big ion gun)
	31
	18
	3000
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2015.log
	air (big ion gun)
	31
	18
	3144
	7F7A
	
	-169
	

	UNH
	PLA-FM2-050331-2019.log
	air (big ion gun)
	31
	18
	3200
	7F7A
	
	-169
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Table of FM2 Quadrant 3 Files

	Location
	Filename
	Species
	Beam Voltage [keV]
	PAC Voltage [kV]
	MCP Voltage [V]
	ESA Set [H']
	frequency/0.1cm^2 [kHz]                average (single rate)
	azimuth angle [degrees]
	polar angle [degrees]

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050320-2252.log
	air           (Cu gun)
	2
	15
	2750
	7F0E
	
	88
	

	UNH
	PLA-FM2-050320-2245.log
	air           (Cu gun)
	2
	15
	2879
	7F0E
	
	88
	

	UNH
	PLA-FM2-050320-2254.log
	air           (Cu gun)
	2
	15
	2990
	7F0E
	
	88
	

	UNH
	PLA-FM2-050320-2256.log
	air           (Cu gun)
	2
	15
	3049
	7F0E
	
	88
	

	UNH
	PLA-FM2-050320-2259.log
	air           (Cu gun)
	2
	15
	3142
	7F0E
	
	88
	

	UNH
	PLA-FM2-050320-2301.log
	air           (Cu gun)
	2
	15
	3191
	7F0E
	
	88
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050323-2013.log
	H+ (magnet gun)
	2
	15
	2263
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2017.log
	H+ (magnet gun)
	2
	15
	2371
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2007.log
	H+ (magnet gun)
	2
	15
	2462
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2005.log
	H+ (magnet gun)
	2
	15
	2592
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2003.log
	H+ (magnet gun)
	2
	15
	2755
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2000.log
	H+ (magnet gun)
	2
	15
	2985
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-1952.log
	H+ (magnet gun)
	2
	15
	3040
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-1957.log
	H+ (magnet gun)
	2
	15
	3173
	7F0E
	
	117
	

	UNH
	PLA-FM2-050323-2024.log
	H+ (magnet gun)
	2
	15
	3229
	7F0E
	
	117
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050324-1839.log
	H+ (magnet gun)
	2
	15
	2260
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1836.log
	H+ (magnet gun)
	2
	15
	2460
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1834.log
	H+ (magnet gun)
	2
	15
	2583
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1833.log
	H+ (magnet gun)
	2
	15
	2750
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1831.log
	H+ (magnet gun)
	2
	15
	2826
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1852.log
	H+ (magnet gun)
	2
	15
	2980
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1828.log
	H+ (magnet gun)
	2
	15
	3035
	7F0E
	
	133
	

	UNH
	PLA-FM2-050324-1830.log
	H+ (magnet gun)
	2
	15
	3172
	7F0E
	
	133
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-0328.log
	H+ (magnet gun)
	2
	18
	2275
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0327.log
	H+ (magnet gun)
	2
	18
	2357
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0325.log
	H+ (magnet gun)
	2
	18
	2456
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0323.log
	H+ (magnet gun)
	2
	18
	2549
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0320.log
	H+ (magnet gun)
	2
	18
	2637
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0315.log
	H+ (magnet gun)
	2
	18
	2729
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0313.log
	H+ (magnet gun)
	2
	18
	2826
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0311.log
	H+ (magnet gun)
	2
	18
	2909
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0304.log
	H+ (magnet gun)
	2
	18
	3006
	7F0E
	
	174
	

	UNH
	PLA-FM2-050607-0310.log
	H+ (magnet gun)
	2
	18
	3100
	7F0E
	
	174
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050610-2109.log
	H+ (magnet gun)
	2
	18
	2282
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2106.log
	H+ (magnet gun)
	2
	18
	2467
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2105.log
	H+ (magnet gun)
	2
	18
	2580
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2103.log
	H+ (magnet gun)
	2
	18
	2761
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2059.log
	H+ (magnet gun)
	2
	18
	2870
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2100.log
	H+ (magnet gun)
	2
	18
	2948
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2102.log
	H+ (magnet gun)
	2
	18
	3000
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2125.log
	H+ (magnet gun)
	2
	18
	3008
	O6F8
	
	170
	

	UNH
	PLA-FM2-050610-2127.log
	H+ (magnet gun)
	2
	18
	3057
	O6F8
	
	170
	

	
	
	
	
	
	
	
	
	
	

	UNH
	PLA-FM2-050607-1815.log
	H+ (magnet gun)
	30
	18
	2170
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1813.log
	H+ (magnet gun)
	30
	18
	2285
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1810.log
	H+ (magnet gun)
	30
	18
	2376
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1808.log
	H+ (magnet gun)
	30
	18
	2463
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1807.log
	H+ (magnet gun)
	30
	18
	2572
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1805.log
	H+ (magnet gun)
	30
	18
	2666
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1804.log
	H+ (magnet gun)
	30
	18
	2759
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1803.log
	H+ (magnet gun)
	30
	18
	2837
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1801.log
	H+ (magnet gun)
	30
	18
	2921
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1758.log
	H+ (magnet gun)
	30
	18
	3000
	7F76
	
	104
	

	UNH
	PLA-FM2-050607-1759.log
	H+ (magnet gun)
	30
	18
	3046
	7F76
	
	104
	


