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1 INTRODUCTION

1.1 Motivations

     The r-process is a major mechanism for producing elements heavier than Fe. It occurs in an environment of large neutron flux, where nuclei experience neutron capture faster than the competing (-decay. Within a given isotopic chain, the neutron captures compete with the inverse photo-neutron disintegration until equilibrium is established between both reactions. At this point, an equilibrium isotope distribution is built up, with maximum abundances found in the so-called waiting point nuclei. After a while, these nuclei decay by (-emission, giving rise to new heavier elements. The process is repeated sequentially at each isotopic chain, so that the flux of r-process nuclei proceeds through the neutron-rich side, very close to the neutron-drip line. When the neutron flux diminishes, the exotic nuclei will decay to stability by (-decay and (-delayed neutron emission (freeze-out). As a consequence of delayed neutron emission decay, a fraction of decay products move from isobaric line A to line A-1 during the freeze-out, thus converting the freeze-out abundance pattern into the final r-process abundance pattern. Fig.1 illustrates the main effect of the (-delayed neutron emission during the r-process. As can be seen, the inclusion of this process in r-process calculations smoothes the calculated final abundance of element as in Fig.1. 
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Fig.1: Smoothing effect of the delayed neutron emission on the r-process model calculation. Because the (-decay does not change A, the difference in the abundance pattern, before and after the freeze-out, are due to the (-delayed neutron emission.
     In this context, the knowledge of the probability for (-delayed neutron emission (Pn value) is a critical input for r-process models.

     The NERO detector (Neutron Emission Ratio Observer) was designed and built at NSCL in order measure the (-delayed neutron emission probabilities.

1.2 General description

       NERO was mainly conceived to work in combination with the NSCL Beta Counting System (BCS). It consists of three concentric rings of proportional counters (one inner 3He and two external BF3 gas tubes rings) embedded in a 60 x 60 x 80 cm3 polyethylene matrix, with a 22.4 cm diameter central cylindrical hole to hold the Beta Counting System (BCS) inside (see Fig.2). The moderator system was motivated by the necessity of using the slow-neutron detection technique, which highly maximizes the detection efficiencies (see Knoll’s book, chapter 14). In order to make a compact detector, easily manageable and fashionable, a polyethylene moderator matrix was chosen because its higher density of protons compared with other existing materials with higher moderation efficiencies. 

        The neutron detectors chosen were proportional counters filled with 3He or BF3 gas. In such detectors, neutrons are indirectly measured from the charged particles released in the reactions 3He(n,p)3H and 10B(n,()7Li. In both cases the incoming neutron energy is very small compared with the Q-value of the reactions so that the energy of the reaction products is essentially the Q-value itself. If one of the two charged particles is not stopped entirely in the counter, the amount of energy recorded is smaller than the one carried by the neutron. This effect, called wall effect, determines the shape of the neutron spectra (see Knoll chapter 14). 

[image: image13.wmf]0

0.1

0.2

0.3

0.4

0.5

0

16

32

48

64

Channels

Count/sec

Scaler

ADC


Fig.2: View of NERO with all the proportional counters in place and connected to the preamplifiers. 

     In the final setup, layers of boron carbide and water can be placed around the detector to minimize neutron background mainly beam-induced and from cosmic rays.
1.3 NERO Features 

This is a list of the main advantages of the NERO design:

· The moderating polyethylene material has a relatively high density of light nuclei (carbon and hydrogen), which are optimum to moderate neutrons.

· The polyethylene matrix has a simple assembly scheme making the whole detector easily portable. 

· The 4( coverage angle allows for a high geometrical efficiency.

· Because of the use of long counters and ring structure, NERO has a rather flat efficiency response as a function of the energy (see Fig.3) 

· The special configuration of NERO–with a central hole in the center of the polyethylene matrix–leaves room to insert a segmented implantation (-decay detector (e.g. the Beta Counting System at NSCL), allowing for detection of (-delayed neutrons (see Fig.2).
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Fig.3: NERO efficiency vs. neutron energy as calculated with the MCNP code during the design phase. The plot includes the total NERO efficiency(empty circles), as well as the efficiency of the each of the three rings of proportional tubes.  Ring 1 (squares) is the inner ring, Ring 2 (empty diamonds) is the middle ring and Ring 3 (empty triangles) is the outer ring.
2 SPECIFICATIONS

2.1 System specifications

· Detectors type: one inner ring with 16 3He proportional counters, and one middle and outer ring with 20 and 24 BF3 proportional counters.  

· Measuring energy range: neutrons of energy from 1keV to 5MeV.

· Efficiency: 45% relatively constant from 1keV to 500keV, dropping off to around 26% at 5MeV (values from simulations).

2.2 Mechanical specifications

· Length: 80cm  

· Width: 60cm

· Height: 60cm

· Weight: 400 pounds

· Internal beam line opening diameter: 22.4 cm

· Inner ring radius: 13.6 cm

· Second ring radius: 19.2cm

· Outer ring radius: 24.8cm 

2.3   Electronic specifications

· Proportional counters high power:   
	Quadrant

	3He proportional- counters voltage (V)
	BF3 proportional -counters voltage (V)

	A
	1130
	2620

	B
	1130
	2620

	C
	1084
	2620

	D
	1350
	2620


[image: image2.wmf]
Fig.4: Diagram of NERO quadrant and detector labeling. The beam is coming out of the page.
· Electronic modules:

· CAEN VME ADC (model V785)

· CAEN VME TDC (model V767)

· SIS Scaler (model SIS3820) 

· Pico System CAMAC shaper-discriminator

· Preamplifier signals: analogic positive with amplitude from 20-30mV (see Fig.5)

· Pico System shaper-discriminator
 (see Fig. 6) output:

· Shaper output signals (going to ADC input): Negative 

· Discriminator (TDC input): Negative standard ECL
 

· Logical OR of all the 16 discriminator signal (MG): Negative standard NIM

· One channel shaper test  

· One channel discriminator test

· Discriminator channels sum: provide a multiplicity signal of 50mV for channel hit. 
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Fig.5: Typical signals from NERO preamplifier 3He (left) and BF3 proportional counters (right).
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Fig.6: Front view of two Pico System shaper-discriminators corresponding to quadrant A (left) and B (right).

3 NERO ASSEMBLY AND INSTALLATION

3.1 Mounting NERO blocks

     NERO is mounted on a special support that allows a fine adjustment of the position and alignment with the beam-line. It sits on two layers of four rectangular polyethylene blocks. The bottom layer is labeled with the letter “B” (bottom) and is marked with an arrow in the direction of the beam, and a circle indicating how the four pieces go together. The next layer, marked with the letter “T” (top), is assembled in the same way. Several thin plastic sheets are also included in the assembly setup in order to make the intersection point as smooth as possible before adding the blocks holding the tubes. If these two base layers are not as flat as possible, it can be difficult to insert the detector tubes inside NERO. The blocks that hold the proportional counter tubes are labeled with B1…B6 and T1…T6.  The six “B” blocks are set on the two base layers, with the block labeled “B1” positioned upstream and the arrow pointing in the direction of the beam. The blocks labeled “T” are set on the lower sections, again with “T1” positioned upstream and the arrow in the direction of the beam.  Eight threaded rods run through the blocks and are tightened with washers and nuts at each end.  Because of difficulty aligning the blocks after they are all installed, it is recommended that the threaded rods be pushed though each section as it is installed on the stack. The nuts on the ends of the rods should be left slightly loose until all the detector tubes have been installed, as they require the blocks to move somewhat in order to go in easily.

3.2 Placing NERO proportional counters

Before inserting the BF3 proportional counters make sure that the connections are tight, and that the screw in the end cap of the detector is tight as well (see Fig.7).

     NERO is divided into four quadrants and the detectors are numbered according to quadrant (see Fig.4). The 3He proportional counters of each quadrant need to be powered at a different voltage, so keeping track of the detector positions is important.  
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Fig.7:  BF3 assembly

3.3 NERO logic

3.3.1 Trigger system

     The module used as trigger is the CAEN VME V262. It has four inputs (IN0-3) and eight outputs (Shp0-3 and OUT 0-3).  IN1-3 and OUT1-3 are used as control signals to be read/set with the Readout software.

	Plug name
	Signal meaning

	IN0
	Master Gate Live

	Shp0
	Computer Going Software Busy (not used)

	Shp1
	Computer Going Ready

	Shp2
	Trigger Acknowledge

	Shp3
	Module Clears


These signals should be hooked to the experimental electronics as shown in Fig.8:
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Fig.8: VME Trigger electronics block diagram
     The Master Gate Live trigger (MG Live) comes in from the experiment trigger logic to the first trigger latch module, which produces a trigger signal going to IN0. This signal is held asserted as long as the computer is required to react to it. When the computer reacts to the trigger, it pulses SHP2 (Trigger Acknowledge), de-asserting the trigger latch module.

     The Master Gate Live Trigger also sets the second busy latch module, which inhibits further gates from the experimental electronics. When the computer has finished reading an event it pulses SHP3 (Module Clears), which can be used to clear modules that require external clear gates (typically CAMAC standard modules). Finally, it pulses SHP1 (Computer Going Ready) to clear the busy latch module, enabling the electronics to gate the next event into the computer.

3.3.2. NERO electronic diagram
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Fig.9: NERO logic diagram.
     In the NERO standalone version, a Master Gate signal (generated from a detected neutron), in coincidence with the non-busy signal from the latch module 2, generates the Master Gate live, which sets busy all the latch modules and generates the ADCs gate. The latch module 1 maintains the Master Gate Live signal (going to the V262 IN0) true until the computer responds to it (sending the Trigger Acknowledge signal from SHP2). The busy output signal from the latch module 3 generates the 200 (sec TDC Start gate (going to the V262 IN2 channel), while the non-busy signal (time-out condition provided by the 200 (sec delayed Master Gate) informs NERO that the TDC gate is closed and that the readout of the TDC is ready for the next event (see section 4 for details about this condition). The latch module 4 is used to set a condition to verify that data are available to be read. After the readout of all modules is done, the V262 SHP3 signal provides the Clear Gate for all possible CAMAC modules (not used in the current setup) and the latch module 4. Finally, a Computer Going Ready signal, coming from the V262 SHP1, unlatches the latch module 2, providing a new non-busy signal for the coincidence with the Master Gate.

     Shaper and discriminator signals are the inputs for the ADCs and the TDC, respectively. 

      Note that in the experimental version, the Master Gate signal is provided by a (-decay (electron) detected by the Beta Counting System.

3.4 NERO connections

     Most connections are straightforward. We just point out here those that can be problematic.

3.4.1 Proportional counters connections

     NERO proportional counters are connected to dedicated preamplifiers via HV cables, either RG-58 (for B3F) or RG-158 (for 3He). The preamps can be a source of noise and sparks. The first remedy for this is cleaning them inside, and making sure they are correctly grounded; if the noise or sparks persist, then bring them to the technician.  

     There are two different types of connections for the 3He tubes: one is a basic standard RG-58 HV connection and is self-explanatory; the other type features two threaded connectors; one of these threaded connectors has a small metal tab attached, indicating the correct connector to be used (see Fig.10).
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Fig 10:  3He proportional counter. The picture shows threaded connectors that have to be used for the connection. 

3.4.2 TDC connections

     The CAEN TDC VME module V767 is used in the NERO setup because of its capability to detect multiple events. In the START GATING mode, a start input signal opens a gate during which multiple stop signals can be detected. These stop signals are provided by each 16-channel discriminator output (four modules = (16 - 1) x 4 = 60 detectors), which were produced by the detection of a neutron with any of the sixty proportional counters.

     The front side of the NERO TDC shows a 8-pin input connector defining the particular used mode. In the START GATING mode (used in the NERO setup) it is not possible to connect the start signal with an 8-flat ribbon channel cable, because the TDC will expect additional inputs, thus creating ambiguity in the mode selection. Therefore, a single double twisted cable, coming from the latch module 3 is used as START signal (the right connection orientation is indicated with the word “UP” as seen Fig.11). The multiple stop signals arriving from the four discriminators can be detected during the time the gate is opened.

     It is important to emphasize that the TDC module accepts positive polarity signals only; so, the cables coming from the discriminators have to be twisted. This does not mess up channels because the enumeration of the channels for the TDC starts from the bottom while the discriminator one from the top. 
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Fig.11: TDC connections. Note the single twisted cable used for the TDC gate with the word “UP” indicating the right orientation.
3.5    Biasing the proportional counters

ALWAYS BE VERY CAREFUL WITH THE HV! DON'T TOUCH PREAMPLIFIERS OR CABLES GOING FROM PREAMPLIFIERS TO TUBES WHEN BIASED! 

     NERO needs special modules for the high voltage supply. Two of them fill the full width of the rack (MODELS?); they provide the HV for the B3F tubes. The working voltage is 2620V. Four single-slot modules (MODELS?) are used for the He3 proportional counters for the four quadrants. The values that must be used to bias the detectors are listed in the electronic specifications (section 2.3).
     Make sure you don't turn the knobs below zero when biasing the detectors down. This is possible in some cases. If this happens the dial scale will be misaligned and the voltage will be too high the next time you bias up. The tubes could be fried! Make sure the detectors are bias both up and down slowly.

4 DAQ

4.1   Readout

     Before you can display any of the spectra, you need to run the readout program that grabs the data from the different VME modules. To start the software, you must be logged in to spdaq28.nscl.msu.edu as user NEROtest. Go to directory NEROtest/Standalone/readout and type './Readout'. The program is started in the shell typing 'begin'.To stop it, type 'end'; to exit the program type 'exit'.

     The data are fed into three different modules: Scalers, TDC and ADCs. The scalers use a specific scaler display while the ADCs and TDC are displayed with SpecTcl.

     The readout can also be started with a special tcl script, which is highly recommended. In the directory NEROtest/Standalone/readout type './nero_guiproRead' to get the tk screen and click on BEGIN.

     Once the readout is running, it is possible to display the data buffer by typing ‘./nero_bufdump’ which runs the tcl script NERObufdump.tcl.

4.2    SpecTcl

The program Spectcl is located in the directory NEROtest/Standalone/spectl and to run it you have to type ./Spectcl .

     Once the Xamine, SpecTcl, SpecTcl Graphical User Interface, and TkCon 1.6 SpecTcl windows have appeared, press the Clear Spectrum button followed by the Attach Online button (in the SpecTcl Window). This will allow you to look at the online data. 
     Spectra can be seen in the Xamine Window by clicking on Window, followed by Read Configuration. Select the Windows directory and choose the desired configuration file. 

4.3    Scalers
     The scalers count every event that is above the discriminator thresholds. The display shows the rate and total number of events of the current run. The scalers are used for efficiency measurements, background control and NERO performance. The scaler display can be started typing './NEROgoscalers' in directory NEROtest/Standalone/scalers. 

4.4    How the spectra should look like
     The energy spectra (see Fig.12) do not represent the energy of the neutrons, but are characteristic of the proportional counters. In both reactions indeed, the incoming neutron energy is very small compared with the Q-value of the reaction, so the energy of the reaction products is essentially the Q-value itself.

The shape of the spectra is determined by wall-effects (see Knoll chapter 14).

The energy spectra have three contributions: low energy noise-signals that include ADC pedestals, neutron signals, and background. The noise forms a large and shaped peak, which can be discriminated from the real signal by setting the discriminator thresholds (and ADC thresholds for pedestals). The size of the noise-peak is generally so large that, if present, renormalizes the display in such a way that the real neutron signals can only be seen in logarithmic scale. 

     Since the “good” neutron signals and neutron background signals have the cover a similar range of energy and have very similar shape, it is impossible to separate them by software or hardware conditions. This requires running long background runs in order to subtract the background rates from the total measured neutron rates.

     The TDC spectra for the standalone version are shown in Fig.13. Because the signal used as STOP is the delayed START, all the counts appear roughly at the same time, and the spectra looks like a big peak plus background and noise. 
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Fig.12: ADC spectra collected with a 252Cf 50 (Ci source for a five minutes measurement. The first four spectra correspond to the 3He counters from quadrant C. The vertical straight lines identify the thresholds used for the discriminator. Looking at these spectra is indeed the way to set such a thresholds.. 
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Fig.13: Standalone TDC spectra from quadrant B, collected with a 252Cf source during 5 minutes. Channels 2 and 10 have been expanded to show the main peak produced by the constant time delay between the start and delayed start (or equivalently stop) signals (see text for details). The other part of the spectra is noise and background. The first four spectra correspond to the He3 proportional counters.
5 ELECTRONIC CONTROLS 

5.1   NERO Shaper/Discriminator gains and thresholds

     Shaper gains and discriminator thresholds are controlled via software from the Readout program.

     Shaper gains are set in file: NEROtest/Standalone/readout/shaper_init_NERO.dat. The maximum gain is 255; if a greater number is used, the value of the gain is set to the difference to 255. 

     Discriminator thresholds are set in file: NEROtest/Standalone/readout/shaper_init_NERO.dat. The maximum threshold level is 255, if a greater number is used the value of the gain is set to the difference to 255.

     Fig.14 shows an example of shaper and discriminator file. The crate, branch, slot number and channel set as test channel are specified for each quadrant after the corresponding text lines. The other numbers define the gains (for shapers) and the thresholds (for discriminators).

	NERO_QUADA_Shaper

0 3 2 1

255 255 255 255

255 255 255 255

255 255 255 255

255 255 255 255

NERO_QUADB_Shaper

0 3 4 1

255 255 255 255

255 255 255 255

255 255 255 255

255 255 255 255

NERO_QUADC_Shaper

0 3 6 8

255 255 255 255

255 255 255 255

255 255 255 255

255 255 255 255

NERO_QUADD_Shaper

0 3 8 5

255 255 255 255

255 255 255 255

255 255 255 255

255 255 255 255




	NERO_QUADA_CFD

0 3 3 1

35 25 15 25

25 25 25 25

25 25 25 25

25 25 25 25

NERO_QUADB_CFD

0 3 5 15

25 20 23 21

20 24 21 22

23 18 32 22

20 20 40 255

NERO_QUADC_CFD

0 3 7 1

20 18 20 238

18 17 20 20

18 17 19 17

18 17 22 255

NERO_QUADD_CFD

0 3 9 1

20 20 20 20

20 23 21 25

22 23 22 20

21 20 20 21




Fig.14:  An illustrative example of the files shaper_init_NERO.dat and cfd_init_NERO.dat.

     To set the discriminator thresholds, we look at the ADC spectra. When the discriminator thresholds are high enough, the noise-peak in the ADC spectra disappears. Note that for this operation the ADC spectrum of each channel has to be filled in coincidence with the same discriminator channel
. To do this is necessary to display the ADC spectra of each channel gating on the respective TDC channel. 

If thresholds have not been set up, we strongly recommend looking at the spectra in logarithmic scale in order to see the real signal from the shapers.

5.2   ADC thresholds 

     The ADC thresholds are used to cut the ADC pedestals. They are set up in the file NEROtest/Standalone/readout/nerodaqini.tcl looking at the ADCs spectra when the ADCs inputs are disconnected. If the ADC thresholds have not been set up, we strongly recommend looking at the spectra in logarithmic.

5.3   Electronic checks

     When NERO is running properly, preamplifier signals looks like are the ones shown in Fig.6). The most important constrain in defining the gates is to have the end of the TDC gate always before the computer finish processing data. As explained with reference to Fig.7, the TDC gate is provided by the Master Gate Live signal and stop by the timeout signal generated by the 200 (sec delayed Master Gate Live signal.

6 Usual operation in standalone mode

6.1   Background 

     Once the thresholds have been set up, the background of TDC, ADC and Scalers should be comparable. Fig.15 shows background rates measured with quadrant B, during a 10 hour run.  
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Fig.15: Left: scaler and TDC measured background. Rigtht: scaler and ADC measured background.
6.2   Efficiency 

     The Cf-252 spontaneous-fission neutron source (Z7153) at NSCL was used to measure the neutron detection efficiency. Because the source decays mainly by (-decay, the neutron emission rate has to be calculated by multiplying the actual activity of the source by the fission branching ratio (where the neutrons come from) and the number of neutrons emitted per fission. This operation is done automatically by using the Mathematica file ‘Activity_Cf252.nb’ in the directory NEROtest/Standalone/readout/. The file contains the characteristics of the source, taken from the literature, its composition determined on 12/1/1989 and its activity on 12/1/1989 as determined from the calibration done on 5/27/2007.

      In order to correctly measure the neutron efficiency, the source has to be in the middle of NERO. This is achieved by using a special holder (see Fig.16).
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Fig.16 the NERO source holder (left), placed in NERO while holding a source (right)

The NERO efficiency depends on the location of the source along the central hole; a maximum value of 31.4% was found in the exact center of NERO. Fig.17 shows the efficiency as a function of the horizontal position along NERO central hole.
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Fig.17: NERO efficiency as a function of the position inside NERO.
7 PRINCIPLE OF NEUTRON EMISSION PROBABILITY MEASUREMENT

7.1  Delayed neutron-emission probability measurements

     After a nucleus is implanted in the BCS, the emitted (-decay electron will provide the Master Gate. This signal will open a 200(sec gate that is used by NERO to detect the possible (-delayed neutrons. The width of this gate was obtained from the time needed by the neutrons to be moderated (around 150 (sec). The number of neutrons associated with the preceding (-decay, detected during the time gate, provides the basic information required to calculate the Pn-value of the corresponding nucleus. Fig.18 shows some recent Pn value measured with NERO.



Fig.18  Pn values measured with NERO:    124Ag, 120-122Pd, 117-120Rh.
                                          NERO Manual
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� NERO is divided in four quadrant A,B,C,D and the detectors are numbered according to quadrant (see Fig.4)


�  for other information about this module see http://jelinux.pico-systems.com/shapdisc.html


�  -0.8V and –1.8V for logic 0 and 1 levels, respectively


�   0V and –0.8V for logic 0 and 1 levels, respectively


� This is because for every trigger, all the ADC channels are red; also those that have just noise. 
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																theta (lab)		vn cm		Vcm

												0.2556535619				0		0.022127		0.001201				255.6535619405		230.685080641

												0.2057165993				3.14		0.022127		0.001201				205.7165993415

																		Masses				MeV/c2

																								Mass defect

		a.m.u.		931.5		MeV/c2												m1		938.789		1		7.289

																		m2		939.571		1		8.071

																		M1		47454.299		51		-52.201

				m1 + M1 ---> m2 + M2														M2		47455.051		51		-51.449

		E proj		1.8		MeV

		Q-value		-1.534		MeV														p		1		7.289

		r		0.054696912																n		1		8.071

		theta		1		Lab												51V(p,n)		51V		51		-52.201

		Cos(THETA)		0.5010002902																51Cr		51		-51.449

				1.0589202822

																				alpha		4		2.425

																				n		1		8.071

										0.8722222222								11B(a,n)		11B		11		8.668

																				14N		14		2.863

																		13C(a,n)		alpha		4		2.425

																				n		1		8.071

						Q														13C		13		3.125																0.05

		r(51V)		0.054																16O		16		-4.737

		r(11B)		0.13888		0.159

		r(13C)		0.08																														0.05

																																										0.0125

										non norm.		normal.																										0.0125

						x Lab		CosX  CM		T lab		sigma(x)																						x		y		0.048

				-1		3.1415926536		-1		0.206		0.38		0.035								180		3.14		-0.9999985892		0.206		0.38		0.0349905452		-0.0349905008		0.00		-0.0355		0.00

				-0.9		2.6905658418		-0.8893517556		0.208		0.39		0.036		0.036						171		2.983		-0.9860494585		0.206		0.38		0.0351417422		-0.0347007316		0.01		-0.0349		0.01		0.714

				-0.8		2.4980915448		-0.7798781833		0.211		0.40		0.037		0.037						162		2.826		-0.9452063343		0.207		0.38		0.0355865678		-0.0338290397		0.01		-0.0331		0.01		1.453

				-0.7		2.3461938234		-0.6715703433		0.214		0.42		0.039		0.038						153		2.669		-0.878781695		0.209		0.39		0.0363167622		-0.0323361224		0.02		-0.0302		0.02		1.492

				-0.6		2.2142974356		-0.5644192847		0.217		0.43		0.040		0.039						144		2.512		-0.7888845047		0.211		0.40		0.0373183412		-0.0301631996		0.02		-0.0263		0.03		1.544

				-0.5		2.0943951024		-0.4584160475		0.219		0.44		0.041		0.041						135		2.355		-0.6783181534		0.214		0.42		0.0385713205		-0.0272414443		0.03		-0.0214		0.03		1.606

				-0.4		1.9823131729		-0.3535516634		0.222		0.46		0.042		0.042						126		2.198		-0.5504495725		0.217		0.43		0.0400495115		-0.0235043754		0.03		-0.0157		0.04		1.676

				-0.3		1.8754889808		-0.2498171576		0.224		0.47		0.044		0.043						117		2.041		-0.4090596793		0.220		0.45		0.0417205185		-0.0189022262		0.04		-0.0092		0.04		1.751

				-0.2		1.7721542476		-0.1472035498		0.227		0.48		0.045		0.044						108		1.884		-0.2581861062		0.224		0.47		0.043546046		-0.0134168865		0.04		-0.0023		0.05

				-0.1		1.670963748		-0.0457018556		0.230		0.50		0.046		0.046						99		1.727		-0.1019688349		0.228		0.49		0.0454825753		-0.0070756892		0.04		0.0050		0.05

				0		1.5707963268		0.054696912		0.232		0.51		0.048		0.047						90		1.57		0.0539017427		0.232		0.51		0.0474619772		0.0000377952		0.05		0.0125		0.05

				0.1		1.4706289056		0.1540017413		0.235		0.53		0.049		0.048						81		1.413		0.2102591097		0.236		0.53		0.0494950725		0.0077777693		0.05		0.0200		0.05

				0.2		1.369438406		0.2522216207		0.237		0.54		0.050		0.049						72		1.256		0.3586570954		0.240		0.56		0.051468839		0.0159359267		0.05		0.0274		0.05

				0.3		1.2661036728		0.3493655374		0.239		0.55		0.051		0.051						63		1.099		0.4973461535		0.243		0.58		0.0533524806		0.0242480143		0.05		0.0343		0.04

				0.4		1.1592794807		0.4454424755		0.242		0.57		0.053		0.052						54		0.942		0.6233707258		0.246		0.59		0.0550968946		0.0324064358		0.04		0.0407		0.04

				0.5		1.0471975512		0.5404614154		0.244		0.58		0.054		0.053						45		0.785		0.7341860879		0.249		0.61		0.0566566384		0.0400782414		0.04		0.0465		0.03

				0.6		0.927295218		0.634431332		0.247		0.60		0.055		0.055						36		0.628		0.827666983		0.251		0.63		0.0579912505		0.0469267624		0.03		0.0513		0.03

				0.7		0.7953988302		0.7273611935		0.249		0.61		0.057		0.056						27		0.471		0.9021032982		0.253		0.64		0.0590663276		0.0526348879		0.03		0.0553		0.02

				0.8		0.6435011088		0.8192599599		0.251		0.62		0.058		0.057						18		0.314		0.9561879552		0.255		0.65		0.0598543516		0.0569278162		0.02		0.0582		0.01

				0.9		0.4510268118		0.9101365821		0.253		0.64		0.059		0.059						9		0.157		0.9890018571		0.255		0.65		0.0603352835		0.0595932075		0.01		0.0599		0.01

				1		0.0000000149		1		0.256		0.65		0.061		0.060						0		0		1		0.256		0.65		0.0604969541		0.0604969541		0.00		0.0605		0.00

												10.78																		10.79				-0.0349905008		-0.00		-0.0355		-0.00

																																		-0.0347007316		-0.01		-0.0349		-0.01

																																		-0.0338290397		-0.01		-0.0331		-0.01

																																		-0.0323361224		-0.02		-0.0302		-0.02

																																		-0.0301631996		-0.02		-0.0263		-0.03

																																		-0.0272414443		-0.03		-0.0214		-0.03

																																		-0.0235043754		-0.03		-0.0157		-0.04

																																		-0.0189022262		-0.04		-0.0092		-0.04

																																		-0.0134168865		-0.04		-0.0023		-0.05

																																		-0.0070756892		-0.04		0.0050		-0.05

																																		0.0000377952		-0.05		0.0125		-0.05

																																		0.0077777693		-0.05		0.0200		-0.05

																																		0.0159359267		-0.05		0.0274		-0.05

																																		0.0242480143		-0.05		0.0343		-0.04

																																		0.0324064358		-0.04		0.0407		-0.04

																																		0.0400782414		-0.04		0.0465		-0.03

																																		0.0469267624		-0.03		0.0513		-0.03

																																		0.0526348879		-0.03		0.0553		-0.02

																																		0.0569278162		-0.02		0.0582		-0.01

																																		0.0595932075		-0.01		0.0599		-0.01

																																		0.0604969541		0.00		0.0605		0.00
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		Quad A		1		0		0		0		0		0		0

				2		0		0		0		0		56972		1.3967833677		0

				3		0		0		0		0		32116		0.7873884476		0

				4		0		0		0		0		16349		0.4008286751		0

				5		0		0				0		15199		0.3726341081		0

				6		0		0				0		15712		0.3852113367		0

				7		0		0				0		14375		0.3524320879		0

				8		0		0				0		269		0.006595077		0

				9		0		0				0		13025		0.3193341179		0

				10		0		0				0		14103		0.3457634598		0

				11		0		0				0		11590		0.2841522016		0

				12		0		0				0		15173		0.3719966657		0

				13		0		0				0		10942		0.268265176		0

				14		0		0				0		16969		0.4160292243		0

				15		0		0				0		17675		0.4333382367		0

				16		0		0				0		8921		0.2187162891		0

		Quad B		1		6934		0.1070061728		0		0		2801		0.0686721585		0.0735185185

				2		5303		0.0818364198		0		0		2686		0.0658527018		0.070941358

				3		5178		0.0799074074		0		0		2661		0.0652397764		0.0713888889

				4		4927		0.0760339506		0		0		2900		0.0710993429		0.0938888889
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				8		0		0		6500		0.100308642		3624		0.0888496617		0
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		Quad C		1		0		0		5447		0.084058642		2601		0.0637687555

				2		4242		0.065462963		5400		0.0833333333		2695		0.0660733549		0

				3		1105		0.0170524691		4800		0.0740740741		2733		0.0670050015		0

				4		5978		0.0922530864		4700		0.0725308642		2528		0.0619790134		0

				5		4549		0.0702006173		9000		0.1388888889		4611		0.1130479553		0

				6		5101		0.0787191358		6400		0.0987654321		3787		0.0928459351		0

				7		4687		0.0723302469		4700		0.0725308642		2797		0.0685740904		0

				8		6280		0.0969135802		4400		0.0679012346		2717		0.0666127292		0

				9		6966		0.1075		5100		0.0787037037		2973		0.072889085		0

				10		3607		0.0556635802		23440		0.3617283951		8513		0.2087133471		0

				11		7286		0.1124382716		16000		0.2469135802		7507		0.1840492302		0

				12		4319		0.0666512346		7900		0.1219135802		4616		0.1131705404		0

				13		5764		0.0889506173		5500		0.0848765432		3711		0.090982642		0

				14		9136		0.1409876543		6850		0.1057098765		2740		0.0671766206		0

				15		13047		0.2013425926		11300		0.174382716		3842		0.0941943709		0

				16		1		0.0000154321				0		0		0		0

		Quad D		1		19		0.0002932099		4764		0.0735185185		2294		0.056242032		0

				2		11		0.0001697531		4597		0.070941358		2647		0.0648965382		0

				3		10		0.000154321		4626		0.0713888889		2607		0.0639158576		0

				4		11		0.0001697531		6084		0.0938888889		2348		0.0575659508		0

				5		6661		0.1027932099		6476		0.0999382716		2691		0.0659752868		0.1018518519

				6		5876		0.0906790123		4100		0.0632716049		2715		0.0665636952		0.1172839506

				7		5925		0.0914351852		5502		0.0849074074		2982		0.0731097382		0.1589506173

				8		7349		0.1134104938				0		165		0.0040453074		0.100308642

				9		10048		0.1550617284		5700		0.087962963		2540		0.0622732176		0.137345679

				10		12775		0.1971450617		5928		0.0914814815		2819		0.0691134647		0.1805555556

				11		9822		0.1515740741		178031		2.7473919753		2812		0.0689418456		0.1327160494

				12		7414		0.1144135802		55320		0.8537037037		2569		0.062984211		0.100308642

				13		9309		0.1436574074		17439		0.2691203704		2422		0.0593802099		0.1243981481

				14		17909		0.2763734568		7800		0.1203703704		2712		0.0664901442		0.2422839506

				15		26848		0.4143209877		4880		0.075308642		2043		0.0500882613		0.3657407407

				16		0		0		5633		0.0869290123		169		0.0041433755		0
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Sheet2

				SCALERS				old_scaler		ADCs				TDC (original orientation cable)

		channel		counts		rate				counts		rates		counts		rate

		1		99		0.00275		0.66		4250		0.1180555556		192000		5.3333333333		0		0		0		0

		2		57300		1.5916666667		0.92		45000		1.25		0		0		44200		1.2277777778		1.2277777778		0.14

		3		28400		0.7888888889		0.64		28000		0.7777777778		3200		0.0888888889		19000		0.5277777778		0.5277777778		0.15

		4		15800		0.4388888889		0.26		12300		0.3416666667		9100		0.2527777778		7600		0.2111111111		0.2111111111		0.11

		5		11400		0.3166666667		0.21		23000		0.6388888889		2900		0.0805555556		3150		0.0875		0.0875		0.1

		6		16000		0.4444444444		0.21		11700		0.325		3200		0.0888888889		7800		0.2166666667		0.2166666667		0.09

		7		10000		0.2777777778		0.19		8000		0.2222222222		4900		0.1361111111		2700		0.075		0.075		0.07

		8		11800		0.3277777778		0.24		10000		0.2777777778		6900		0.1916666667		3700		0.1027777778		0.1027777778		0.12

		9		14920		0.4144444444		0.3		8440		0.2344444444		2000		0.0555555556		4445		0.1234722222		0.1234722222		0.1

		10		10113		0.2809166667		0.18		6400		0.1777777778		2000		0.0555555556		2500		0.0694444444		0.0694444444		0.07

		11		12200		0.3388888889		0.24		8800		0.2444444444		2200		0.0611111111		3333		0.0925833333		0.0925833333		0.2

		12		15540		0.4316666667		0.29		7750		0.2152777778		3100		0.0861111111		3800		0.1055555556		0.1055555556		0.08

		13		12670		0.3519444444		0.28		25000		0.6944444444		3700		0.1027777778		4200		0.1166666667		0.1166666667		0.2

		14		14000		0.3888888889		0.35		24000		0.6666666667		1570		0.0436111111		5500		0.1527777778		0.1527777778		0.5

		15		12600		0.35		0.22		10500		0.2916666667		1600		0.0444444444		5000		0.1388888889		0.1388888889		1.22

		16		1		0.0000277778		0		5500		0.1527777778		2000		0.0555555556		0		0		0		0

		17		1960		0.0544444444		0.04		1900		0.0527777778		1600		0.0444444444		11		0.0003055556		0.05		0.0003055556

		18		1900		0.0527777778		0.05		1600		0.0444444444		1641		0.0455833333		0		0		0.05		0

		19		2080		0.0577777778		0.06		1800		0.05		1650		0.0458333333		5800		0.1611111111		0.06		0.1611111111

		20		2300		0.0638888889		0.09		1800		0.05		1650		0.0458333333		4800		0.1333333333		0.07		0.1333333333

		21		3000		0.0833333333		0.1		3000		0.0833333333		2150		0.0597222222		3660		0.1016666667		0.07		0.1016666667

		22		2745		0.07625		0.08		2900		0.0805555556		1900		0.0527777778		3100		0.0861111111		0.07		0.0861111111

		23		3026		0.0840555556		0.17		7700		0.2138888889		2100		0.0583333333		3600		0.1		0.08		0.1

		24		3226		0.0896111111		0.4		2800		0.0777777778		0		0		4197		0.1165833333		0.1		0.1165833333

		25		4110		0.1141666667		0.08		3900		0.1083333333		1913		0.0531388889		3855		0.1070833333		0.11		0.1070833333

		26		4560		0.1266666667		0.1		4100		0.1138888889		2466		0.0685		2900		0.0805555556		0.1		0.0805555556

		27		3890		0.1080555556		0.09		3200		0.0888888889		2400		0.0666666667		2750		0.0763888889		0.08		0.0763888889

		28		3390		0.0941666667		0.09		2800		0.0777777778		2100		0.0583333333		2500		0.0694444444		0.1		0.0694444444

		29		3900		0.1083333333		0.09		3350		0.0930555556		2000		0.0555555556		2800		0.0777777778		0.13		0.0777777778

		30		5238		0.1455		0.1		4600		0.1277777778		2200		0.0611111111		2200		0.0611111111		0.16		0.0611111111

		31		6175		0.1715277778		0.1		5800		0.1611111111		1700		0.0472222222		1900		0.0527777778		0		0.0527777778

		32		0		0		0		0		0		1800		0.05		1760		0.0488888889		0.0003		0.0488888889

		33		1		0.0000277778		0.05		1780		0.0494444444		0		0		192000		5.3333333333		0.055		0

		34		2200		0.0611111111		0.09		2700		0.075		44200		1.2277777778		0		0		0.044		1.2277777778

		35		1750		0.0486111111		0.06		1600		0.0444444444		19000		0.5277777778		3200		0.0888888889		0.04		0.5277777778

		36		1690		0.0469444444		0.06		1540		0.0427777778		7600		0.2111111111		9100		0.2527777778		0.1		0.2111111111

		37		3970		0.1102777778		0.31		3900		0.1083333333		3150		0.0875		2900		0.0805555556		0.086		0.0875

		38		3333		0.0925833333		0.21		2516		0.0698888889		7800		0.2166666667		3200		0.0888888889		0.06		0.2166666667

		39		2400		0.0666666667		0.09		3660		0.1016666667		2700		0.075		4900		0.1361111111		0.05		0.075

		40		2300		0.0638888889		0.1		2000		0.0555555556		3700		0.1027777778		6900		0.1916666667		0.05		0.1027777778

		41		2100		0.0583333333		0.11		3800		0.1055555556		4445		0.1234722222		2000		0.0555555556		0.19		0.1234722222

		42		7300		0.2027777778		0.34		5700		0.1583333333		2500		0.0694444444		2000		0.0555555556		0.13		0.0694444444

		43		5300		0.1472222222		0.13		4500		0.125		3333		0.0925833333		2200		0.0611111111		0.08		0.0925833333

		44		3400		0.0944444444		0.11		2800		0.0777777778		3800		0.1055555556		3100		0.0861111111		0.08		0.1055555556

		45		3100		0.0861111111		0.12		2500		0.0694444444		4200		0.1166666667		3700		0.1027777778		0.25		0.1166666667

		46		9600		0.2666666667		0.23		9600		0.2666666667		5500		0.1527777778		1570		0.0436111111		0.08		0.1527777778

		47		3500		0.0972222222		0.16		8600		0.2388888889		5000		0.1388888889		1600		0.0444444444		0		0.1388888889

		48		0		0		0		0		0		0		0		2000		0.0555555556		5.33		0

		49		1735		0.0481944444		0.07		1658		0.0460555556		11		0.0003055556		1600		0.0444444444		0.0444444444		0.05

		50		1800		0.05		0.16		1500		0.0416666667		0		0		1641		0.0455833333		0.0455833333		0.047

		51		1800		0.05		1.13		1633		0.0453611111		5800		0.1611111111		1650		0.0458333333		0.0458333333		0.06

		52		1800		0.05		0.29		3482		0.0967222222		4800		0.1333333333		1650		0.0458333333		0.0458333333		0.055

		53		2300		0.0638888889		0.11		2530		0.0702777778		3660		0.1016666667		2150		0.0597222222		0.0597222222		0.058

		54		2000		0.0555555556		0.09		1670		0.0463888889		3100		0.0861111111		1900		0.0527777778		0.0527777778		0.066

		55		2280		0.0633333333		0.1		2222		0.0617222222		3600		0.1		2100		0.0583333333		0.0583333333		0.068

		56		0		0		0		0		0		4197		0.1165833333		0		0		0		0.05

		57		2085		0.0579166667		0.08		1964		0.0545555556		3855		0.1070833333		1913		0.0531388889		0.0531388889		0

		58		2660		0.0738888889		0.2		2600		0.0722222222		2900		0.0805555556		2466		0.0685		0.0685		0.06

		59		2700		0.075		0.47		60000		1.6666666667		2750		0.0763888889		2400		0.0666666667		0.0666666667		0.052

		60		2300		0.0638888889		0.11		33000		0.9166666667		2500		0.0694444444		2100		0.0583333333		0.0583333333		0.059

		61		2180		0.0605555556		0.3		11000		0.3055555556		2800		0.0777777778		2000		0.0555555556		0.0555555556		0.045

		62		2300		0.0638888889		0.09		2700		0.075		2200		0.0611111111		2200		0.0611111111		0.0611111111		0.045

		63		1800		0.05		0.07		2600		0.0722222222		1900		0.0527777778		1700		0.0472222222		0.0472222222		0.045

		64		2000		0.0555555556		0.06		3200		0.0888888889		1760		0.0488888889		1800		0.05		0.05		0.044

				378027		10.50075
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Sheet5

						Scaler		TDC				old_scaler		ADCs

		Ch				Rate		Counts						counts		rate

		1		0		0		0		0		0.66		2900		0.0895061728

		2		39500		1.2191358025		30500		0.9413580247		0.92		31500		0.9722222222

		3		20000		0.6172839506		13500		0.4166666667		0.64		22000		0.6790123457

		4		14800		0.4567901235		7800		0.2407407407		0.26		10800		0.3333333333

		5		9500		0.2932098765		3200		0.0987654321		0.21		24000		0.7407407407

		6		9500		0.2932098765		3400		0.1049382716		0.21		6440		0.1987654321

		7		8400		0.2592592593		3000		0.0925925926		0.19		6600		0.2037037037

		8		10000		0.3086419753		4100		0.1265432099		0.24		8700		0.2685185185

		9		12555		0.3875		4800		0.1481481481		0.3		7500		0.2314814815

		10		8100		0.25		2500		0.0771604938		0.18		5100		0.1574074074

		11		1000		0.0308641975		3400		0.1049382716		0.24		7200		0.2222222222

		12		12000		0.3703703704		3600		0.1111111111		0.29		6200		0.1913580247

		13		11000		0.3395061728		4700		0.1450617284		0.28		28400		0.8765432099

		14		13000		0.4012345679		6700		0.2067901235		0.35		9800		0.3024691358

		15		13700		0.4228395062		7800		0.2407407407		0.22		11600		0.3580246914

		16		0		0		0		0		0		3800		0.1172839506

		17		3800		0.1172839506		3400		0.1049382716		0.04		3500		0.1080246914

		18		3840		0.1185185185		3500		0.1080246914		0.05		3400		0.1049382716

		19		4080		0.1259259259		3700		0.1141975309		0.06		3600		0.1111111111

		20		4477		0.1381790123		4000		0.1234567901		0.09		3700		0.1141975309

		21		4300		0.1327160494		3900		0.1203703704		0.1		4330		0.1336419753

		22		3750		0.1157407407		3400		0.1049382716		0.08		3900		0.1203703704

		23		3877		0.1196604938		3500		0.1080246914		0.17		11700		0.3611111111

		24		4977		0.1536111111		4500		0.1388888889		0.4		4400		0.1358024691

		25		6700		0.2067901235		6200		0.1913580247		0.08		6260		0.1932098765

		26		8400		0.2592592593		7770		0.2398148148		0.1		7700		0.237654321

		27		6200		0.1913580247		5700		0.1759259259		0.09		5300		0.1635802469

		28		4800		0.1481481481		4400		0.1358024691		0.09		4200		0.1296296296

		29		6100		0.1882716049		5600		0.1728395062		0.09		5300		0.1635802469

		30		12000		0.3703703704		11000		0.3395061728		0.1		11000		0.3395061728

		31		18000		0.5555555556		16500		0.5092592593		0.1		16400		0.5061728395

		32		0		0		0		0		0		0		0

		33		5772677		178		3500		0.1080246914		0.05		3477		0.1073148148

		34		4000		0.1234567901		3700		0.1141975309		0.09		4600		0.1419753086

		35		3500		0.1080246914		3200		0.0987654321		0.06		3174		0.097962963

		36		3400		0.1049382716		3100		0.0956790123		0.06		3000		0.0925925926

		37		7100		0.2191358025		6550		0.2021604938		0.31		6800		0.2098765432

		38		5100		0.1574074074		4700		0.1450617284		0.21		4000		0.1234567901

		39		3380		0.1043209877		3110		0.0959876543		0.09		4600		0.1419753086

		40		3033		0.0936111111		2770		0.0854938272		0.1		2600		0.0802469136

		41		3000		0.0925925926		2740		0.0845679012		0.11		4666		0.1440123457

		42		20000		0.6172839506		18000		0.5555555556		0.34		16500		0.5092592593

		43		12000		0.3703703704		11000		0.3395061728		0.13		10500		0.3240740741

		44		5800		0.1790123457		5300		0.1635802469		0.11		4900		0.1512345679

		45		3900		0.1203703704		3620		0.1117283951		0.12		3330		0.1027777778

		46		4000		0.1234567901		3700		0.1141975309		0.23		4500		0.1388888889

		47		4800		0.1481481481		4500		0.1388888889		0.16		10400		0.3209876543

		48		0		0		0		0		0		0		0

		49		3000		0.0925925926		2700		0.0833333333		0.07		2800		0.0864197531

		50		3000		0.0925925926		2741		0.0845987654		0.16		2600		0.0802469136

		51		3262		0.1006790123		2930		0.0904320988		1.13		2900		0.0895061728

		52		3122		0.0963580247		2800		0.0864197531		0.29		5000		0.1543209877

		53		3149		0.097191358		2800		0.0864197531		0.11		3200		0.0987654321

		54		2680		0.0827160494		2400		0.0740740741		0.09		2100		0.0648148148

		55		2764		0.085308642		2500		0.0771604938		0.1		2600		0.0802469136

		56		0		0		0		0		0		0		0

		57		2600		0.0802469136		2300		0.0709876543		0.08		2400		0.0740740741

		58		3757		0.1159567901		3400		0.1049382716		0.2		3500		0.1080246914

		59		3363		0.1037962963		2950		0.0910493827		0.47		79000		2.4382716049

		60		2650		0.0817901235		2400		0.0740740741		0.11		44000		1.3580246914

		61		2500		0.0771604938		2210		0.0682098765		0.3		14300		0.4413580247

		62		2600		0.0802469136		2400		0.0740740741		0.09		3100		0.0956790123

		63		2320		0.0716049383		2076		0.0640740741		0.07		3200		0.0987654321

		64		2500		0.0771604938		2230		0.0688271605		0.06		4000		0.1234567901

				.		190.4887654321

				6177313		190.657808642





Sheet5

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Scaler

old scaler

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Scaler

TDC

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Scaler

ADC

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		ch		Scaler				TDC

				count		rate

		1		0		0		0

		2		9000		0.4166666667		7100

		3		4200		0.1944444444		2800

		4		3400		0.1574074074		2100

		5		2700		0.125		1400

		6		2800		0.1296296296		1470

		7		2500		0.1157407407		1370

		8		3100		0.1435185185		1780

		9		3800		0.1759259259		2000

		10		2500		0.1157407407		1250

		11		3000		0.1388888889		1500

		12		3500		0.162037037		1619

		13		3500		0.162037037		1996

		14		4000		0.1851851852		2600

		15		4200		0.1944444444		2860

		16		0		0		0

		17		1377		0.06375

		18		1400		0.0648148148

		19		1500		0.0694444444

		20		1600		0.0740740741

		21		2200		0.1018518519

		22		1900		0.087962963

		23		3700		0.1712962963

		24		4000		0.1851851852

		25		2300		0.1064814815

		26		3100		0.1435185185

		27		4600		0.212962963

		28		2400		0.1111111111

		29		2600		0.1203703704

		30		3600		0.1666666667

		31		4300		0.1990740741

		32		0		0

		33		2352649		108		108

		34		1440		0.0666666667

		35		1176		0.0544444444

		36		1136		0.0525925926

		37		2900		0.1342592593

		38		2345		0.1085648148

		39		1600		0.0740740741

		40		1500		0.0694444444

		41		1500		0.0694444444

		42		5400		0.25

		43		3600		0.1666666667

		44		2300		0.1064814815

		45		2000		0.0925925926

		46		2100		0.0972222222

		47		2200		0.1018518519

		48		0		0

		49		1200		0.0555555556

		50		1265		0.0585648148

		51		1177		0.0544907407

		52		1199		0.0555092593

		53		1530		0.0708333333

		54		1473		0.0681944444

		55		1508		0.0698148148

		56		0		0

		57		1377		0.06375

		58		1800		0.0833333333

		59		1900		0.087962963

		60		1500		0.0694444444

		61		1500		0.0694444444

		62		1500		0.0694444444

		63		1200		0.0555555556

		64		1300		0.0601851852

				2498052		114.7316203704





		

		1		0

		2		1500

		3		1025

		4		1088

		5		954

		6		901

		7		850

		8		928

		9		1009

		10		786

		11		924

		12		963

		13		943

		14		1002								1h				1h 47m				1h 12m

		15		853								central position				bottom				top				right above top

		16		0

		17		945								7101				11199				8097				7000

		18		978								7228				11600				8300				7200

		19		981								7532				12000				8500				7600

		20		1036								7882				12400				8800				7700

		21		891								6693				10240				7800				6700

		22		870								6362				9999				7700				6600

		23		933								6736				10700				8100				6900

		24		940								6874				10800				8300				7100

		25		826								5886				9000				7000				6000

		26		802								5906				9200				7000				6000

		27		627								4800				7800				6500				5400

		28		842								6031				9400				7200				6100				4		12.56		11.4649681529

		29		833								5894				9300				7150				6100				3.25		11.69		5.9024807528

		30		842								5986				9400				7000				6100				1.75		11.12		1.0791366906

		31		317								2891				4400				3500				2800				0		11

		32		0								0				0				0				0

		33		0		125114						0				0				0				0

		34		243								1562				2800				2000				1680

		35		266								1593				2600				2000				1600

		36		259								1641				2700				2000				1800

		37		264								1577				2500				2000				1750

		38		252								1578				2400				2000				1650

		39		208								1426				2100				2000				1570

		40		238								1483				2000				1800				1580

		41		219								1502				2000				1800				1550

		42		243								1536				2300				1860				1500

		43		194								1292				1800				1600				1340

		44		163								1071				1700				1600				1200

		45		157								1055				1500				1400				1120

		46		167								1090				1500				1360				1132

		47		157								1204				1500				1300				1000

		48		0								0				0				0				0

		49		273								113412		11.1188235294		176838		11.0179439252		135667		12.5617592593		115772		11.6941414141

		50		251

		51		231

		52		252

		53		207

		54		194

		55		186

		56		0

		57		171

		58		174

		59		138

		60		149

		61		181

		62		132				10 minutes RUN

		63		113

		64		199

				32270		3227		21.5133333333

				count		rate
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								0		26.53		31.442962963

								0.7943		26.43		31.3244444444
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Sheet1

		Quad A		1		0		0		0		0		0		0

				2		0		0		0		0		56972		1.3967833677		0

				3		0		0		0		0		32116		0.7873884476		0

				4		0		0		0		0		16349		0.4008286751		0

				5		0		0				0		15199		0.3726341081		0

				6		0		0				0		15712		0.3852113367		0

				7		0		0				0		14375		0.3524320879		0

				8		0		0				0		269		0.006595077		0

				9		0		0				0		13025		0.3193341179		0

				10		0		0				0		14103		0.3457634598		0

				11		0		0				0		11590		0.2841522016		0

				12		0		0				0		15173		0.3719966657		0

				13		0		0				0		10942		0.268265176		0

				14		0		0				0		16969		0.4160292243		0

				15		0		0				0		17675		0.4333382367		0

				16		0		0				0		8921		0.2187162891		0

		Quad B		1		6934		0.1070061728		0		0		2801		0.0686721585		0.0735185185

				2		5303		0.0818364198		0		0		2686		0.0658527018		0.070941358

				3		5178		0.0799074074		0		0		2661		0.0652397764		0.0713888889

				4		4927		0.0760339506		0		0		2900		0.0710993429		0.0938888889

				5		5534		0.0854012346		6600		0.1018518519		3858		0.0945866431		0.0999382716

				6		4932		0.0761111111		7600		0.1172839506		3506		0.0859566539		0.0632716049

				7		4694		0.0724382716		10300		0.1589506173		3387		0.0830391292		0.0849074074

				8		0		0		6500		0.100308642		3624		0.0888496617		0

				9		4533		0.0699537037		8900		0.137345679		4256		0.104344415		0.087962963

				10		6421		0.0990895062		11700		0.1805555556		7981		0.1956702952		0.0914814815

				11		6909		0.1066203704		8600		0.1327160494		5945		0.145753653		2.7473919753

				12		4533		0.0699537037		6500		0.100308642		5543		0.1358978131		0.8537037037

				13		4690		0.0723765432		8061		0.1243981481		4701		0.1152544866		0.2691203704

				14		4562		0.0704012346		15700		0.2422839506		7125		0.1746837305		0.1203703704

				15		3666		0.0565740741		23700		0.3657407407		8409		0.2061635775		0.075308642

				16		4156		0.0641358025				0		0		0		0.0869290123

		Quad C		1		0		0		5447		0.084058642		2601		0.0637687555

				2		4242		0.065462963		5400		0.0833333333		2695		0.0660733549		0

				3		1105		0.0170524691		4800		0.0740740741		2733		0.0670050015		0

				4		5978		0.0922530864		4700		0.0725308642		2528		0.0619790134		0

				5		4549		0.0702006173		9000		0.1388888889		4611		0.1130479553		0

				6		5101		0.0787191358		6400		0.0987654321		3787		0.0928459351		0

				7		4687		0.0723302469		4700		0.0725308642		2797		0.0685740904		0

				8		6280		0.0969135802		4400		0.0679012346		2717		0.0666127292		0

				9		6966		0.1075		5100		0.0787037037		2973		0.072889085		0

				10		3607		0.0556635802		23440		0.3617283951		8513		0.2087133471		0

				11		7286		0.1124382716		16000		0.2469135802		7507		0.1840492302		0

				12		4319		0.0666512346		7900		0.1219135802		4616		0.1131705404		0

				13		5764		0.0889506173		5500		0.0848765432		3711		0.090982642		0

				14		9136		0.1409876543		6850		0.1057098765		2740		0.0671766206		0

				15		13047		0.2013425926		11300		0.174382716		3842		0.0941943709		0

				16		1		0.0000154321				0		0		0		0

		Quad D		1		19		0.0002932099		4764		0.0735185185		2294		0.056242032		0

				2		11		0.0001697531		4597		0.070941358		2647		0.0648965382		0

				3		10		0.000154321		4626		0.0713888889		2607		0.0639158576		0

				4		11		0.0001697531		6084		0.0938888889		2348		0.0575659508		0

				5		6661		0.1027932099		6476		0.0999382716		2691		0.0659752868		0.1018518519

				6		5876		0.0906790123		4100		0.0632716049		2715		0.0665636952		0.1172839506

				7		5925		0.0914351852		5502		0.0849074074		2982		0.0731097382		0.1589506173

				8		7349		0.1134104938				0		165		0.0040453074		0.100308642

				9		10048		0.1550617284		5700		0.087962963		2540		0.0622732176		0.137345679

				10		12775		0.1971450617		5928		0.0914814815		2819		0.0691134647		0.1805555556

				11		9822		0.1515740741		178031		2.7473919753		2812		0.0689418456		0.1327160494

				12		7414		0.1144135802		55320		0.8537037037		2569		0.062984211		0.100308642

				13		9309		0.1436574074		17439		0.2691203704		2422		0.0593802099		0.1243981481

				14		17909		0.2763734568		7800		0.1203703704		2712		0.0664901442		0.2422839506

				15		26848		0.4143209877		4880		0.075308642		2043		0.0500882613		0.3657407407

				16		0		0		5633		0.0869290123		169		0.0041433755		0
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Sheet2

				SCALERS				old_scaler		ADCs				TDC (original orientation cable)

		channel		counts		rate				counts		rates		counts		rate

		1		99		0.00275		0.66		4250		0.1180555556		192000		5.3333333333		0		0		0		0

		2		57300		1.5916666667		0.92		45000		1.25		0		0		44200		1.2277777778		1.2277777778		0.14

		3		28400		0.7888888889		0.64		28000		0.7777777778		3200		0.0888888889		19000		0.5277777778		0.5277777778		0.15

		4		15800		0.4388888889		0.26		12300		0.3416666667		9100		0.2527777778		7600		0.2111111111		0.2111111111		0.11

		5		11400		0.3166666667		0.21		23000		0.6388888889		2900		0.0805555556		3150		0.0875		0.0875		0.1

		6		16000		0.4444444444		0.21		11700		0.325		3200		0.0888888889		7800		0.2166666667		0.2166666667		0.09

		7		10000		0.2777777778		0.19		8000		0.2222222222		4900		0.1361111111		2700		0.075		0.075		0.07

		8		11800		0.3277777778		0.24		10000		0.2777777778		6900		0.1916666667		3700		0.1027777778		0.1027777778		0.12

		9		14920		0.4144444444		0.3		8440		0.2344444444		2000		0.0555555556		4445		0.1234722222		0.1234722222		0.1

		10		10113		0.2809166667		0.18		6400		0.1777777778		2000		0.0555555556		2500		0.0694444444		0.0694444444		0.07

		11		12200		0.3388888889		0.24		8800		0.2444444444		2200		0.0611111111		3333		0.0925833333		0.0925833333		0.2

		12		15540		0.4316666667		0.29		7750		0.2152777778		3100		0.0861111111		3800		0.1055555556		0.1055555556		0.08

		13		12670		0.3519444444		0.28		25000		0.6944444444		3700		0.1027777778		4200		0.1166666667		0.1166666667		0.2

		14		14000		0.3888888889		0.35		24000		0.6666666667		1570		0.0436111111		5500		0.1527777778		0.1527777778		0.5

		15		12600		0.35		0.22		10500		0.2916666667		1600		0.0444444444		5000		0.1388888889		0.1388888889		1.22

		16		1		0.0000277778		0		5500		0.1527777778		2000		0.0555555556		0		0		0		0

		17		1960		0.0544444444		0.04		1900		0.0527777778		1600		0.0444444444		11		0.0003055556		0.05		0.0003055556

		18		1900		0.0527777778		0.05		1600		0.0444444444		1641		0.0455833333		0		0		0.05		0

		19		2080		0.0577777778		0.06		1800		0.05		1650		0.0458333333		5800		0.1611111111		0.06		0.1611111111

		20		2300		0.0638888889		0.09		1800		0.05		1650		0.0458333333		4800		0.1333333333		0.07		0.1333333333

		21		3000		0.0833333333		0.1		3000		0.0833333333		2150		0.0597222222		3660		0.1016666667		0.07		0.1016666667

		22		2745		0.07625		0.08		2900		0.0805555556		1900		0.0527777778		3100		0.0861111111		0.07		0.0861111111

		23		3026		0.0840555556		0.17		7700		0.2138888889		2100		0.0583333333		3600		0.1		0.08		0.1

		24		3226		0.0896111111		0.4		2800		0.0777777778		0		0		4197		0.1165833333		0.1		0.1165833333

		25		4110		0.1141666667		0.08		3900		0.1083333333		1913		0.0531388889		3855		0.1070833333		0.11		0.1070833333

		26		4560		0.1266666667		0.1		4100		0.1138888889		2466		0.0685		2900		0.0805555556		0.1		0.0805555556

		27		3890		0.1080555556		0.09		3200		0.0888888889		2400		0.0666666667		2750		0.0763888889		0.08		0.0763888889

		28		3390		0.0941666667		0.09		2800		0.0777777778		2100		0.0583333333		2500		0.0694444444		0.1		0.0694444444

		29		3900		0.1083333333		0.09		3350		0.0930555556		2000		0.0555555556		2800		0.0777777778		0.13		0.0777777778

		30		5238		0.1455		0.1		4600		0.1277777778		2200		0.0611111111		2200		0.0611111111		0.16		0.0611111111

		31		6175		0.1715277778		0.1		5800		0.1611111111		1700		0.0472222222		1900		0.0527777778		0		0.0527777778

		32		0		0		0		0		0		1800		0.05		1760		0.0488888889		0.0003		0.0488888889

		33		1		0.0000277778		0.05		1780		0.0494444444		0		0		192000		5.3333333333		0.055		0

		34		2200		0.0611111111		0.09		2700		0.075		44200		1.2277777778		0		0		0.044		1.2277777778

		35		1750		0.0486111111		0.06		1600		0.0444444444		19000		0.5277777778		3200		0.0888888889		0.04		0.5277777778

		36		1690		0.0469444444		0.06		1540		0.0427777778		7600		0.2111111111		9100		0.2527777778		0.1		0.2111111111

		37		3970		0.1102777778		0.31		3900		0.1083333333		3150		0.0875		2900		0.0805555556		0.086		0.0875

		38		3333		0.0925833333		0.21		2516		0.0698888889		7800		0.2166666667		3200		0.0888888889		0.06		0.2166666667

		39		2400		0.0666666667		0.09		3660		0.1016666667		2700		0.075		4900		0.1361111111		0.05		0.075

		40		2300		0.0638888889		0.1		2000		0.0555555556		3700		0.1027777778		6900		0.1916666667		0.05		0.1027777778

		41		2100		0.0583333333		0.11		3800		0.1055555556		4445		0.1234722222		2000		0.0555555556		0.19		0.1234722222

		42		7300		0.2027777778		0.34		5700		0.1583333333		2500		0.0694444444		2000		0.0555555556		0.13		0.0694444444

		43		5300		0.1472222222		0.13		4500		0.125		3333		0.0925833333		2200		0.0611111111		0.08		0.0925833333

		44		3400		0.0944444444		0.11		2800		0.0777777778		3800		0.1055555556		3100		0.0861111111		0.08		0.1055555556

		45		3100		0.0861111111		0.12		2500		0.0694444444		4200		0.1166666667		3700		0.1027777778		0.25		0.1166666667

		46		9600		0.2666666667		0.23		9600		0.2666666667		5500		0.1527777778		1570		0.0436111111		0.08		0.1527777778

		47		3500		0.0972222222		0.16		8600		0.2388888889		5000		0.1388888889		1600		0.0444444444		0		0.1388888889

		48		0		0		0		0		0		0		0		2000		0.0555555556		5.33		0

		49		1735		0.0481944444		0.07		1658		0.0460555556		11		0.0003055556		1600		0.0444444444		0.0444444444		0.05

		50		1800		0.05		0.16		1500		0.0416666667		0		0		1641		0.0455833333		0.0455833333		0.047

		51		1800		0.05		1.13		1633		0.0453611111		5800		0.1611111111		1650		0.0458333333		0.0458333333		0.06

		52		1800		0.05		0.29		3482		0.0967222222		4800		0.1333333333		1650		0.0458333333		0.0458333333		0.055

		53		2300		0.0638888889		0.11		2530		0.0702777778		3660		0.1016666667		2150		0.0597222222		0.0597222222		0.058

		54		2000		0.0555555556		0.09		1670		0.0463888889		3100		0.0861111111		1900		0.0527777778		0.0527777778		0.066

		55		2280		0.0633333333		0.1		2222		0.0617222222		3600		0.1		2100		0.0583333333		0.0583333333		0.068

		56		0		0		0		0		0		4197		0.1165833333		0		0		0		0.05

		57		2085		0.0579166667		0.08		1964		0.0545555556		3855		0.1070833333		1913		0.0531388889		0.0531388889		0

		58		2660		0.0738888889		0.2		2600		0.0722222222		2900		0.0805555556		2466		0.0685		0.0685		0.06

		59		2700		0.075		0.47		60000		1.6666666667		2750		0.0763888889		2400		0.0666666667		0.0666666667		0.052

		60		2300		0.0638888889		0.11		33000		0.9166666667		2500		0.0694444444		2100		0.0583333333		0.0583333333		0.059

		61		2180		0.0605555556		0.3		11000		0.3055555556		2800		0.0777777778		2000		0.0555555556		0.0555555556		0.045

		62		2300		0.0638888889		0.09		2700		0.075		2200		0.0611111111		2200		0.0611111111		0.0611111111		0.045

		63		1800		0.05		0.07		2600		0.0722222222		1900		0.0527777778		1700		0.0472222222		0.0472222222		0.045

		64		2000		0.0555555556		0.06		3200		0.0888888889		1760		0.0488888889		1800		0.05		0.05		0.044
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Sheet5

						Scaler		TDC				old_scaler		ADCs

		Ch				Rate		Counts						counts		rate

		1		0		0		0		0		0.66		2900		0.0895061728

		2		39500		1.2191358025		30500		0.9413580247		0.92		31500		0.9722222222

		3		20000		0.6172839506		13500		0.4166666667		0.64		22000		0.6790123457

		4		14800		0.4567901235		7800		0.2407407407		0.26		10800		0.3333333333

		5		9500		0.2932098765		3200		0.0987654321		0.21		24000		0.7407407407

		6		9500		0.2932098765		3400		0.1049382716		0.21		6440		0.1987654321

		7		8400		0.2592592593		3000		0.0925925926		0.19		6600		0.2037037037

		8		10000		0.3086419753		4100		0.1265432099		0.24		8700		0.2685185185

		9		12555		0.3875		4800		0.1481481481		0.3		7500		0.2314814815

		10		8100		0.25		2500		0.0771604938		0.18		5100		0.1574074074

		11		1000		0.0308641975		3400		0.1049382716		0.24		7200		0.2222222222

		12		12000		0.3703703704		3600		0.1111111111		0.29		6200		0.1913580247

		13		11000		0.3395061728		4700		0.1450617284		0.28		28400		0.8765432099

		14		13000		0.4012345679		6700		0.2067901235		0.35		9800		0.3024691358

		15		13700		0.4228395062		7800		0.2407407407		0.22		11600		0.3580246914

		16		0		0		0		0		0		3800		0.1172839506

		17		3800		0.1172839506		3400		0.1049382716		0.04		3500		0.1080246914

		18		3840		0.1185185185		3500		0.1080246914		0.05		3400		0.1049382716

		19		4080		0.1259259259		3700		0.1141975309		0.06		3600		0.1111111111

		20		4477		0.1381790123		4000		0.1234567901		0.09		3700		0.1141975309

		21		4300		0.1327160494		3900		0.1203703704		0.1		4330		0.1336419753

		22		3750		0.1157407407		3400		0.1049382716		0.08		3900		0.1203703704

		23		3877		0.1196604938		3500		0.1080246914		0.17		11700		0.3611111111

		24		4977		0.1536111111		4500		0.1388888889		0.4		4400		0.1358024691

		25		6700		0.2067901235		6200		0.1913580247		0.08		6260		0.1932098765

		26		8400		0.2592592593		7770		0.2398148148		0.1		7700		0.237654321

		27		6200		0.1913580247		5700		0.1759259259		0.09		5300		0.1635802469

		28		4800		0.1481481481		4400		0.1358024691		0.09		4200		0.1296296296

		29		6100		0.1882716049		5600		0.1728395062		0.09		5300		0.1635802469

		30		12000		0.3703703704		11000		0.3395061728		0.1		11000		0.3395061728

		31		18000		0.5555555556		16500		0.5092592593		0.1		16400		0.5061728395

		32		0		0		0		0		0		0		0

		33		5772677		178		3500		0.1080246914		0.05		3477		0.1073148148

		34		4000		0.1234567901		3700		0.1141975309		0.09		4600		0.1419753086

		35		3500		0.1080246914		3200		0.0987654321		0.06		3174		0.097962963

		36		3400		0.1049382716		3100		0.0956790123		0.06		3000		0.0925925926

		37		7100		0.2191358025		6550		0.2021604938		0.31		6800		0.2098765432

		38		5100		0.1574074074		4700		0.1450617284		0.21		4000		0.1234567901

		39		3380		0.1043209877		3110		0.0959876543		0.09		4600		0.1419753086

		40		3033		0.0936111111		2770		0.0854938272		0.1		2600		0.0802469136

		41		3000		0.0925925926		2740		0.0845679012		0.11		4666		0.1440123457

		42		20000		0.6172839506		18000		0.5555555556		0.34		16500		0.5092592593

		43		12000		0.3703703704		11000		0.3395061728		0.13		10500		0.3240740741

		44		5800		0.1790123457		5300		0.1635802469		0.11		4900		0.1512345679

		45		3900		0.1203703704		3620		0.1117283951		0.12		3330		0.1027777778

		46		4000		0.1234567901		3700		0.1141975309		0.23		4500		0.1388888889

		47		4800		0.1481481481		4500		0.1388888889		0.16		10400		0.3209876543

		48		0		0		0		0		0		0		0

		49		3000		0.0925925926		2700		0.0833333333		0.07		2800		0.0864197531

		50		3000		0.0925925926		2741		0.0845987654		0.16		2600		0.0802469136

		51		3262		0.1006790123		2930		0.0904320988		1.13		2900		0.0895061728

		52		3122		0.0963580247		2800		0.0864197531		0.29		5000		0.1543209877

		53		3149		0.097191358		2800		0.0864197531		0.11		3200		0.0987654321

		54		2680		0.0827160494		2400		0.0740740741		0.09		2100		0.0648148148

		55		2764		0.085308642		2500		0.0771604938		0.1		2600		0.0802469136

		56		0		0		0		0		0		0		0

		57		2600		0.0802469136		2300		0.0709876543		0.08		2400		0.0740740741

		58		3757		0.1159567901		3400		0.1049382716		0.2		3500		0.1080246914

		59		3363		0.1037962963		2950		0.0910493827		0.47		79000		2.4382716049

		60		2650		0.0817901235		2400		0.0740740741		0.11		44000		1.3580246914

		61		2500		0.0771604938		2210		0.0682098765		0.3		14300		0.4413580247

		62		2600		0.0802469136		2400		0.0740740741		0.09		3100		0.0956790123

		63		2320		0.0716049383		2076		0.0640740741		0.07		3200		0.0987654321

		64		2500		0.0771604938		2230		0.0688271605		0.06		4000		0.1234567901

				.		190.4887654321

				6177313		190.657808642
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		ch		Scaler				TDC

				count		rate

		1		0		0		0

		2		9000		0.4166666667		7100

		3		4200		0.1944444444		2800

		4		3400		0.1574074074		2100

		5		2700		0.125		1400

		6		2800		0.1296296296		1470

		7		2500		0.1157407407		1370

		8		3100		0.1435185185		1780

		9		3800		0.1759259259		2000

		10		2500		0.1157407407		1250

		11		3000		0.1388888889		1500

		12		3500		0.162037037		1619

		13		3500		0.162037037		1996

		14		4000		0.1851851852		2600

		15		4200		0.1944444444		2860

		16		0		0		0

		17		1377		0.06375

		18		1400		0.0648148148

		19		1500		0.0694444444

		20		1600		0.0740740741

		21		2200		0.1018518519

		22		1900		0.087962963

		23		3700		0.1712962963

		24		4000		0.1851851852

		25		2300		0.1064814815

		26		3100		0.1435185185

		27		4600		0.212962963

		28		2400		0.1111111111

		29		2600		0.1203703704

		30		3600		0.1666666667

		31		4300		0.1990740741

		32		0		0

		33		2352649		108		108

		34		1440		0.0666666667

		35		1176		0.0544444444

		36		1136		0.0525925926

		37		2900		0.1342592593

		38		2345		0.1085648148

		39		1600		0.0740740741

		40		1500		0.0694444444

		41		1500		0.0694444444

		42		5400		0.25

		43		3600		0.1666666667

		44		2300		0.1064814815

		45		2000		0.0925925926

		46		2100		0.0972222222

		47		2200		0.1018518519

		48		0		0

		49		1200		0.0555555556

		50		1265		0.0585648148

		51		1177		0.0544907407

		52		1199		0.0555092593

		53		1530		0.0708333333

		54		1473		0.0681944444

		55		1508		0.0698148148

		56		0		0

		57		1377		0.06375

		58		1800		0.0833333333

		59		1900		0.087962963

		60		1500		0.0694444444

		61		1500		0.0694444444

		62		1500		0.0694444444

		63		1200		0.0555555556

		64		1300		0.0601851852

				2498052		114.7316203704





		

		1		0

		2		1500

		3		1025

		4		1088

		5		954

		6		901

		7		850

		8		928

		9		1009

		10		786

		11		924

		12		963

		13		943

		14		1002								1h				1h 47m				1h 12m

		15		853								central position				bottom				top				right above top

		16		0

		17		945								7101				11199				8097				7000

		18		978								7228				11600				8300				7200

		19		981								7532				12000				8500				7600

		20		1036								7882				12400				8800				7700

		21		891								6693				10240				7800				6700

		22		870								6362				9999				7700				6600

		23		933								6736				10700				8100				6900

		24		940								6874				10800				8300				7100

		25		826								5886				9000				7000				6000

		26		802								5906				9200				7000				6000

		27		627								4800				7800				6500				5400

		28		842								6031				9400				7200				6100				4		12.56		11.4649681529

		29		833								5894				9300				7150				6100				3.25		11.69		5.9024807528

		30		842								5986				9400				7000				6100				1.75		11.12		1.0791366906

		31		317								2891				4400				3500				2800				0		11

		32		0								0				0				0				0

		33		0		125114						0				0				0				0

		34		243								1562				2800				2000				1680

		35		266								1593				2600				2000				1600

		36		259								1641				2700				2000				1800

		37		264								1577				2500				2000				1750

		38		252								1578				2400				2000				1650

		39		208								1426				2100				2000				1570

		40		238								1483				2000				1800				1580

		41		219								1502				2000				1800				1550

		42		243								1536				2300				1860				1500

		43		194								1292				1800				1600				1340

		44		163								1071				1700				1600				1200

		45		157								1055				1500				1400				1120

		46		167								1090				1500				1360				1132

		47		157								1204				1500				1300				1000

		48		0								0				0				0				0

		49		273								113412		11.1188235294		176838		11.0179439252		135667		12.5617592593		115772		11.6941414141

		50		251

		51		231

		52		252

		53		207

		54		194

		55		186

		56		0

		57		171

		58		174

		59		138

		60		149

		61		181

		62		132				10 minutes RUN

		63		113

		64		199

				32270		3227		21.5133333333

				count		rate
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