|(CKM| from KL((0(+(-

Leo Bellantoni

ABSTRACT.     This note describes the details of the extraction of a limit on the absolute value of Wolfenstein (  from a measured limit on the branching ratios for KL((0e+e- or KL((0(+(-.  The limits are 4.4 in the electron mode, and 6.9 in the muon mode, but these are not 90% CL limits in the usual sense.

INTRODUCTION.     The KL is (KODD( + ((KEVEN(, where ( is the small parameter governing indirect CP violation in the neutral kaon system.  As a consequence, the decays KL((0(+(- , ((+ is either an electron or a muon) have in general three components to the amplitude.  Only one of the three is of interest in constraining direct CP violation in the Standard Model.

1. The (KEVEN( component may materialize as (0(+(- after proceeding through a virtual (0(* state.  This indirectly CP violating process is, contrary to earlier expectations, essentially impossible to predict theoretically.
  All we can say for certain is that
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There is little to be learned from this component of the amplitude.  In the neutrino mode, this component appears through a virtual (0Z* state and is extremely small.

2. The (KODD( component may decay via a virtual (0(*(* to reach the final state.  This is also an uninteresting component, but when the lepton is light, this amplitude is helicity suppressed.  The suppression is complete in the limit of zero lepton mass for the case where the (0 appears in s-wave relative to the lepton pair.  If there is orbital angular momentum there is no helicity suppression, but there is the angular momentum barrier.

3. The (KODD( component may decay with direct CP violation via (0(* for charged leptons or via (0Z* for charged or neutral leptons.  In addition to these electroweak penguins, there are also box diagrams through (0 W+* W-*, as shown in Fig. 1 for the (
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( component of the (KODD(.  This is the interesting amplitude.
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Figure 1.  Box diagram for direct CP violation in KL ( (0.

As (KODD(  ( (
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(, the amplitudes for these decays are proportional to Vtd*Vts -Vts*Vtd , which in turn is proportional to A2(5(, where A, (, and ( are the parameters of the Wolfenstein form
 of the CKM matrix.  Specifically, from Donoghue and Gabbiani1 we have
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where y7V,A are Wilson coefficients tabulated by Buras et al. 
 evaluated at mt = 150, 175, and 200 GeV.  From Buras et al.3 we have that this factor of 4.16 is just
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where the number on the right uses more recently measured values.  In the Wolfenstein parameterization, A = Vcb / (2, so
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           [1].

Note that an improved measurement of ( is of no value for this calculation; the combination of Wolfenstein parameters that is needed is just the combination in Vcb.  Because ( appears raised to the second power but is by definition real, we can –strictly speaking- only set a limit on the absolute value of (.  Using the values given later in this document, the direct CP violating component of the decay has a branching ratio of (2.60 +0.51) x10-12.  This result needs to be taken cautiously because the high powers of Vcb and  in Eqn. 1 react poorly to the diversity of values and precisions with which these numbers have been estimated from the data in the literature.

PROCEDURE.     The first step in constraining |(| with KL((0(+(- is to assume that the directly CP violating term saturates the experimental 90% C.L. limit on the branching ratio.  In the electron case, the three amplitudes are expected to be of similar magnitude, ie., each should be a few times 10-12 in branching ratio.  In the muon case, the directly CP violating amplitude will be smaller than in the electron case by a factor of 0.307 because of the reduced phase space.  The CP conserving contribution could be larger in the muon case, and may be as high as 10-11 in branching ratio.  In either case, one must clearly state this assumption and its conservative nature.  Since the branching ratio goes as the square of (, it is also possible to express the results in terms of (f, where f is the fraction of the branching ratio attributed to the directly CP violating component.  The calculations shown here use f  = 1, and the factor of (f will be reintroduced at the end. 

The next issue is the model of the decay used to calculate the acceptance.  The (0(* terms are best modeled with the e+e- pair appearing as the materialization of a vector boson, but it is less clear what is the best way to handle the box diagrams.  No complete calculation of the two amplitudes exists in the KTeV Monte Carlo.  In the muon case, there is no calculation for the vector decay.  Also, the kaon has a form factor.  There is some treatment of this in the KTeVMC vector decay case, but again, this is not in the muon mode.  Somewhat arbitrarily, I will calculate the limits using the flat phase space model which is also be the model used to derive the branching ratio limits that we will put in the abstract.  In the electron case, this is more optimistic than the vector model by 9% in |(|.  To some degree this counters the conservative assumption of saturation by the directly CP violating component; still, this assumption also must be spelled out. 
Now we must address the uncertainties in the right hand side of equation [1].  Most of them come straight from the measured values albeit raised to the fourth power in one case.  Here are the values I used:

	mt
	173.8 + 5.2
	GeV

	Vcb
	0.0395 + 0.0017
	-

	((KL)
	15.51 + 0.12
	m

	((K+)
	3.7130 + 0.0072
	m

	Br(K+e3)
	0.0482 + 0.0006
	-


These are all from the 1998 version of the PDG.  The mass of the top quark is needed for interpolating the tables in Donoghue and Gabbiani1 to obtain y7V,A.  Those tables are reproduced here, with uncertainty assignments.

	mt
	y7V / (QED
	y7A/ (QED

	150 GeV
	0.708 + 0.013
	-0.579 + 0.000

	175 GeV
	0.748 + 0.013
	-0.736 + 0.000

	200 GeV
	0.775 + 0.013
	-0.905 + 0.000


The uncertainties are taken from reading tables in Buras et al.3, which is the original source of these numbers.  From table 3 in the original paper, y7V / (QED has a variation with renormalization scheme of 0.008, a variation with the renormalization scale of 0.004, and a variation with (MS of 0.010 or so.  I have added these in quadrature for the table above.  To three significant digits, y7A appears to have no uncertainty.  Fitting the two columns to a quadratic and propagating through the uncertainty in mt, we find y7V / (QED = 0.741 +0.007 +0.013 and y7A/ (QED = -0.728 + 0.034.  Since the uncertainties due to mt are correlated, ( (y7V / (QED)2 + (y7A/ (QED)2 ) evaluates to 1.079 + 0.060.  

What about the algorithm for contructing a 90% C.L. limit on |(| which allows for the uncertainty in obtaining |(| from a given branching ratio as well as for the probabilistic nature of a branching ratio limit constructed using Poisson statistics?  Intuitively, it should be more or less as follows:

1) For the given background level and number of observed events, calculate a limit for (essentially) every different C.L. between zero and one.

2) Differentiate the curve created in step 1 to create Pm(r), the probability density function for the measured result r.  That is, rather than regard the KTeV result as grounds for setting a limit treat it as grounds for declaring a measurement of the branching ratio (substantially zero) with some associated uncertainties (on the order of 10-10).  We can be a little loose in how r is precisely defined; it may be specified either as a number of events or as a branching  ratio, since the S.E.S. is specified.

3) For each possible (i.e., positive) measured result r :

a) Calculate Pm(r), the probability of that possible result.

b) Calculate a value and uncertainty for |(| for that r.

c) Draw a Gaussian probability density distribution for |(| from those 2 numbers.

d) Weight this curve by Pm(r).

e) Accumulate all of these weighted curves to obtain an overall distribution for |(|.

4) Find the 90% integral point on this grand accumulated curve.

UGLY DETAILS.     Now the fun begins.

Using the famed Feldman and Cousins algorithm for limit setting, one obtains both an upper and in some cases, a lower limit for the 90% C.L.  Somewhat arbitrarily, I ignore the lower limit, and attempt to construct an integrated probability density function from only the upper limit.

A minor feature of the Feldman and Cousins algorithm does not give exactly zero events for zero confidence level.  Rather, at 0.1% confidence level, it gives 0.005 events.  This can be reasonably be attributed to roundoff error in my implementation of the algorithm, and so I have set zero events as the limit for zero confidence level.

Because of the integral nature of Poisson statistics, the Feldman and Cousins algorithm will often produce the same limit for more than one confidence level.  Figure 2 shows the Feldman and Cousins result for both modes.  Notice that at several places the derivative needed for step 2 is infinite.  As a result, a smoothing algorithm is needed to construct Pm(r).  The one I used is to proceed from zero to a large number of events, and limit the numeric derivative to be no more than twice the derivative at the previous step.  If the derivative is zero, replace it with 99% of the derivative in the previous step.  Some limited investigation seems to show that the result is relatively immune to variations on this algorithm.

Figure 2.  Confidence level vs limit on number of events from Feldman-Cousins algorithm.

Figures 3 and 4 show the result of the differentiation and the smoothed differential form for the two modes.


Figure 3. Pm(r), The calculated probability density for the measurement in the electron mode.  Blue dots indicate the unsmoothed form.  Locations where the derivative is infinite are off scale.


Figure 4.  As in figure 3, but for the muon mode.

In both modes, the probability density function for negative measurements is non-negligible.  The proper handling of this situation has engendered much discussion in the literature.  I will simply truncate Pm(r) to zero for non-physical values, and take zero to be a non-physical value.  The possibility that KL never decays to (0(+(- corresponds to a peak in the grand probability density for |(| at zero.   Unfortunately, the size of that peak depends entirely on the arbitrary number of points taken to sample the Gaussian distribution, which is by the way of zero width.

The combination of Pm(r) with the uncertainties in the calculation of |(| for any given measurement is now straightforward provided we accept that the uncertainties in the calculation of |(| from Eqn [1], are indeed Gaussian.  Figures 5 and 6 show the resulting differential and integrated probability distributions for (.  The 90% C.L. points are at 4.35 for the electron mode and 6.86 for the muon mode.


Figure 5.  The computed probability distribution of |(|, for both electron and muon cases.

 

Figure 6.  The integrated probability distribution of (, for both electron and muon cases.

CONCLUSION.     In order to interpret a limit on Br(KL((0(+(-) as a limit on the absolute value of Wolfstein (, we must assume:

1. Some particular model of the decay vis-à-vis angular acceptance;

2. Some ad-hoc methods to convert limit setting procedure of Feldman and Cousins into a workable probability density function for a branching ratio.

With these assumptions, and letting f  be the fraction of Br(KL((0(+(-) attributed to the directly CP violating amplitude, we obtain |(| < 4.4(f  from the final KTeV 1997 KL((0e+e- result and |(| < 6.9(f  from the final KTeV 1997 KL((0(+(- result. 
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		Results of Feldman-Cousins:																																		Electrons		Integrated		Muons		Integrated

		Events(electron)				Events(muon)				CL of limit

		0.000				0.000				0.000																								0.05		0.000		150.090		0.000		151.501																						142.218		1		151.501		1

		0.425				0.510				0.050																								0.15		0.001		150.090		0.000		151.501																						142.218		1		151.501		1

		0.810				0.940				0.100																								0.25		0.341		150.089		0.000		151.501																						142.218		1		151.501		1

		1.165				1.320				0.150																								0.35		0.857		149.748		0.004		151.501																						142.154		0.9995499866		151.501		1

		1.420				1.610				0.200																								0.45		0.619		148.891		0.164		151.498																						141.071		0.9919349168		151.498		0.9999801982

		1.845				2.035				0.250																								0.55		0.928		148.272		0.593		151.334																						140.437		0.987476972		151.334		0.998897697

		1.880				2.070				0.300																								0.65		1.019		147.344		0.272		150.741																						139.438		0.9804525447		150.741		0.9949835315

		1.880				2.070				0.350																								0.75		1.159		146.325		0.312		150.469																						138.371		0.9729499782		150.469		0.9931881638

		2.115				2.305				0.400																								0.85		1.267		145.166		0.512		150.157																						137.128		0.964209875		150.157		0.9911287714

		2.325				2.515				0.450																								0.95		1.457		143.899		0.474		149.645																						135.717		0.9542884867		149.645		0.9877492558

		2.325				2.515				0.500																								1.05		1.596		142.443		0.546		149.171																						134.227		0.9438116132		149.171		0.9846205636

		2.760				2.950				0.550																								1.15		1.856		140.847		0.558		148.625																						132.508		0.9317245356		148.625		0.981016627

		2.760				2.950				0.600																								1.25		2.012		138.991		0.634		148.068																						130.684		0.9188991548		148.068		0.9773400836

		2.910				3.100				0.650																								1.35		2.189		136.979		0.680		147.433																						128.653		0.9046182621		147.433		0.9731486921

		3.190				3.380				0.700																								1.45		2.301		134.790		0.727		146.753																						126.55		0.8898311044		146.753		0.9686602729

		3.610				3.800				0.750																								1.55		2.626		132.489		0.763		146.026																						124.234		0.8735462459		146.026		0.9638616247

		3.695				3.885				0.800																								1.65		2.849		129.864		0.852		145.263																						121.771		0.856227763		145.263		0.9588253543

		4.090				4.280				0.850																								1.75		3.182		127.015		0.866		144.411																						119.053		0.8371162581		144.411		0.953201629

		4.850				5.040				0.900																								1.85		3.430		123.833		0.896		143.545																						116.262		0.8174914568		143.545		0.9474854951

		5.660				5.850				0.950																								1.95		3.732		120.403		1.103		142.649																						113.376		0.7971986668		142.649		0.9415713428

		10.395				10.585				0.999																								2.05		3.932		116.672		1.136		141.547																						110.313		0.7756613087		141.547		0.9342974634

																																		2.15		4.183		112.740		1.151		140.411																						107.411		0.7552560154		140.411		0.926799163

		Derivatives there of:																																2.25		4.295		108.557		1.315		139.260																						104.457		0.7344850863		139.26		0.9192018535

		Electrons:		Raw		Smoothed		Muons:		Raw		Smoothed																						2.35		4.666		104.262		1.358		137.945																						101.379		0.7128422563		137.945		0.9105220428

		0.213		0.118		0.118		0.255		0.098		0.098																						2.45		5.056		99.596		1.381		136.588																						97.956		0.688773573		136.588		0.9015650062

		0.618		0.130		0.130		0.725		0.116		0.116																						2.55		5.172		94.540		1.604		135.207																						94.273		0.6628767104		135.207		0.8924495548

		0.988		0.141		0.141		1.130		0.132		0.132																						2.65		5.682		89.367		1.570		133.603																						90.186		0.6341391385		133.603		0.8818621659

		1.293		0.196		0.196		1.465		0.172		0.172																						2.75		5.618		83.685		1.774		132.033																						85.598		0.6018788058		132.033		0.871499198

		1.633		0.118		0.118		1.823		0.118		0.118																						2.85		5.551		78.067		1.855		130.259																						81.175		0.5707786637		130.259		0.8597897044

		1.863		1.429		0.235		2.053		1.429		0.235																						2.95		5.723		72.516		1.949		128.405																						76.846		0.5403394788		128.405		0.8475521614

		1.880		99.000		0.471		2.070		99.000		0.471																						3.05		5.312		66.794		2.171		126.456																						72.166		0.5074322519		126.456		0.8346875598

		1.998		0.213		0.213		2.188		0.213		0.213																						3.15		5.666		61.482		2.110		124.285																						67.826		0.4769157209		124.285		0.8203576214

		2.220		0.238		0.238		2.410		0.238		0.238																						3.25		5.092		55.815		2.274		122.175																						63.45		0.4461460575		122.175		0.8064303206

		2.325		99.000		0.238		2.515		99.000		0.238																						3.35		5.374		50.723		2.521		119.901																						58.932		0.4143779268		119.901		0.7914205187

		2.543		0.115		0.115		2.733		0.115		0.115																						3.45		4.751		45.349		2.630		117.380																						54.46		0.3829332433		117.38		0.7747803645

		2.760		99.000		0.115		2.950		99.000		0.115																						3.55		4.573		40.599		2.609		114.750																						49.791		0.3501033624		114.75		0.7574207431

		2.835		0.333		0.230		3.025		0.333		0.230																						3.65		4.209		36.026		2.680		112.142																						45.583		0.320514984		112.142		0.7402063353

		3.050		0.179		0.179		3.240		0.179		0.179																						3.75		3.813		31.817		2.815		109.461																						41.553		0.2921782053		109.461		0.7225100824

		3.400		0.119		0.119		3.590		0.119		0.119																						3.85		3.493		28.004		2.891		106.646																						37.676		0.2649172397		106.646		0.703929347

		3.653		0.588		0.238		3.843		0.588		0.238																						3.95		3.119		24.511		3.258		103.755																						34.038		0.2393367928		103.755		0.6848469647

		3.893		0.127		0.127		4.083		0.127		0.127																						4.05		2.859		21.392		3.215		100.497																						30.646		0.2154860847		100.497		0.6633421562

		4.470		0.066		0.066		4.660		0.066		0.066																						4.15		2.389		18.533		3.379		97.282																						27.537		0.1936252795		97.282		0.6421211741

		5.255		0.062		0.062		5.445		0.062		0.062																						4.25		2.119		16.144		3.756		93.903																						24.664		0.1734238985		93.903		0.619817691

		8.028		0.010		0.010		8.218		0.010		0.010																						4.35		1.890		14.025		3.525		90.148																						22.052		0.1550577283		90.148		0.595032376

																																		4.45		1.573		12.135		3.709		86.623																						19.662		0.1382525419		86.623		0.5717652029

																																		4.55		1.339		10.562		3.975		82.914																						17.545		0.1233669437		82.914		0.5472835163

																																		4.65		1.133		9.223		3.636		78.939																						15.636		0.109943889		78.939		0.5210460657

																																		4.75		0.971		8.090		3.789		75.303																						13.92		0.0978779058		75.303		0.4970462241

																																		4.85		0.834		7.119		3.983		71.514																						12.39		0.0871197739		71.514		0.4720364882

																																		4.95		0.750		6.285		3.717		67.531																						11.08		0.0779085629		67.531		0.4457462327

																																		5.05		0.676		5.535		3.661		63.814																						9.956		0.0700052033		63.814		0.4212117412

																																		5.15		0.606		4.860		3.655		60.153																						8.978		0.0631284366		60.153		0.3970468842

																																		5.25		0.552		4.253		3.687		56.498																						8.113		0.0570462248		56.498		0.3729216309

																																		5.35		0.523		3.701		3.628		52.812																						7.376		0.0518640397		52.812		0.3485917585

																																		5.45		0.491		3.178		3.387		49.183																						6.708		0.0471670253		49.183		0.3246381212

																																		5.55		0.444		2.687		3.355		45.796																						6.099		0.0428848669		45.796		0.3022818331

																																		5.65		0.407		2.244		3.125		42.441																						5.535		0.0389191242		42.441		0.2801367648

																																		5.75		0.353		1.837		3.014		39.316																						5.007		0.0352065139		39.316		0.2595098382

																																		5.85		0.315		1.484		3.000		36.302																						4.498		0.0316275014		36.302		0.2396155801

																																		5.95		0.263		1.169		2.772		33.302																						4.004		0.0281539608		33.302		0.2198137306

																																		6.05		0.224		0.906		2.599		30.530																						3.535		0.0248562067		30.53		0.2015168217

		Using the linear fit to the FC pdf																																6.15		0.180		0.682		2.376		27.930																						3.09		0.0217272075		27.93		0.1843552188

						Up to CL = 80%						4.932																						6.25		0.141		0.502		2.261		25.554																						2.673		0.0187950892		25.554		0.168672154

						Up to CL = 70%						4.969																						6.35		0.106		0.360		1.996		23.293																						2.272		0.0159754743		23.293		0.1537481601

						Up to CL = 60%						4.999																						6.45		0.078		0.254		1.893		21.298																						1.919		0.0134933693		21.298		0.1405799302

		Using ad-hoc smoothing										5.28		<-- This is the algorithm of choice																				6.55		0.059		0.176		1.775		19.404																						1.596		0.0112222082		19.404		0.1280783625

		Using ad-hoc smoothing, v.2										5.28																						6.65		0.042		0.117		1.558		17.629																						1.298		0.0091268335		17.629		0.1163622682

																																		6.75		0.026		0.075		1.449		16.071																						1.042		0.00732678		16.071		0.1060785077

																																		6.85		0.019		0.048		1.313		14.622																						0.824		0.005793922		14.622		0.0965142144

		Using ad-hoc smoothing																																6.95		0.012		0.029		1.205		13.309																						0.643		0.004521228		13.309		0.087847605

																																		7.05		0.007		0.017		1.144		12.104																						0.489		0.0034383833		12.104		0.0798938621

																																		7.15		0.005		0.010		0.964		10.960																						0.359		0.0025242937		10.96		0.0723427568

																																		7.25		0.003		0.005		0.857		9.997																						0.265		0.0018633366		9.997		0.0659863631

																																		7.35		0.001		0.003		0.772		9.140																						0.191		0.0013430086		9.14		0.0603296348

																																		7.45		0.001		0.001		0.709		8.368																						0.134		0.0009422155		8.368		0.0552339589

																																		7.55		0.000		0.000		0.645		7.659																						0.093		0.0006539257		7.659		0.0505541218

																																		7.65		0.000		0.000		0.574		7.014																						0.063		0.0004429819		7.014		0.0462967241

																																		7.75		0.000		0.000		0.537		6.440																						0.041		0.0002882898		6.44		0.0425079702

																																		7.85		0.000		0.000		0.478		5.903																						0.026		0.0001828179		5.903		0.0389634392

																																		7.95		0.000		0.000		0.462		5.425																						0.016		0.0001125033		5.425		0.0358083445

																																		8.05		0.000		0.000		0.418		4.963																						0.01		0.0000703146		4.963		0.0327588597

																																		8.15		0.000		0.000		0.387		4.546																						0.006		0.0000421888		4.546		0.0300064026

																																		8.25		0.000		0.000		0.371		4.158																						0.003		0.0000210944		4.158		0.0274453634

																																		8.35		0.000		0.000		0.354		3.788																						0.002		0.0000140629		3.788		0.0250031353

																																		8.45		0.000		0.000		0.336		3.434																						0.001		0.0000070315		3.434		0.0226665171

																																		8.55		0.000		0.000		0.317		3.098																						0		0		3.098		0.0204487099

																																		8.65		0.000		0.000		0.300		2.781																						0		0		2.781		0.0183563145

																																		8.75		0.000		0.000		0.283		2.481																						0		0		2.481		0.0163761295

																																		8.85		0.000		0.000		0.261		2.198																						0		0		2.198		0.0145081551

																																		8.95		0.000		0.000		0.245		1.937																						0		0		1.937		0.0127853942

																																		9.05		0.000		0.000		0.212		1.692																						0		0		1.692		0.0111682431

																																		9.15		0.000		0.000		0.209		1.480																						0		0		1.48		0.0097689124

																																		9.25		0.000		0.000		0.190		1.271																						0		0		1.271		0.0083893836

																																		9.35		0.000		0.000		0.169		1.082																						0		0		1.082		0.0071418671

																																		9.45		0.000		0.000		0.145		0.913																						0		0		0.913		0.0060263629

																																		9.55		0.000		0.000		0.124		0.767																						0		0		0.767		0.0050626729

																																		9.65		0.000		0.000		0.117		0.644																						0		0		0.644		0.004250797

																																		9.75		0.000		0.000		0.098		0.526																						0		0		0.526		0.0034719243

																																		9.85		0.000		0.000		0.085		0.428																						0		0		0.428		0.0028250639

																																		9.95		0.000		0.000		0.065		0.343																						0		0		0.343		0.0022640115

																																		10.05		0.000		0.000		0.059		0.278																						0		0		0.278		0.0018349714

																																		10.15		0.000		0.000		0.051		0.219																						0		0		0.219		0.001445535

																																		10.25		0.000		0.000		0.034		0.167																						0		0		0.167		0.001102303

																																		10.35		0.000		0.000		0.032		0.133																						0		0		0.133		0.000877882

																																		10.45		0.000		0.000		0.026		0.101																						0		0		0.101		0.0006666623

																																		10.55		0.000		0.000		0.017		0.075																						0		0		0.075		0.0004950462

																																		10.65		0.000		0.000		0.016		0.057																						0		0		0.057		0.0003762351

																																		10.75		0.000		0.000		0.012		0.041																						0		0		0.041		0.0002706253

																																		10.85		0.000		0.000		0.008		0.029																						0		0		0.029		0.0001914179

																																		10.95		0.000		0.000		0.007		0.022																						0		0		0.022		0.0001452136

																																		11.05		0.000		0.000		0.004		0.015																						0		0		0.015		0.0000990092

																																		11.15		0.000		0.000		0.004		0.011																						0		0		0.011		0.0000726068

																																		11.25		0.000		0.000		0.002		0.007																						0		0		0.007		0.0000462043

																																		11.35		0.000		0.000		0.002		0.005																						0		0		0.005		0.0000330031

																																		11.45		0.000		0.000		0.001		0.003																						0		0		0.003		0.0000198018

																																		11.55		0.000		0.000		0.001		0.002																						0		0		0.002		0.0000132012

																																		11.65		0.000		0.000		0.001		0.001																						0		0		0.001		0.0000066006

																																		11.75		0.000		0.000		0.000		0.001																						0		0		0.001		0.0000066006

																																		11.85		0.000		0.000		0.000		0.000																						0		0		0		0

																																		11.95		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.05		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.15		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.25		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.35		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.45		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.55		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.65		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.75		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.85		0.000		0.000		0.000		0.000																						0		0		0		0

																																		12.95		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.05		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.15		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.25		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.35		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.45		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.55		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.65		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.75		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.85		0.000		0.000		0.000		0.000																						0		0		0		0

																																		13.95		0.000		0.000		0.000		0.000																						0		0		0		0
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Sheet1

		Results of Feldman-Cousins:																																		Electrons		Integrated		Muons		Integrated

		Events(electron)				Events(muon)				CL of limit

		0.000				0.000				0.000																								0.05		0.000		150.090		0.000		151.501																						142.218		1		151.501		1

		0.425				0.510				0.050																								0.15		0.001		150.090		0.000		151.501																						142.218		1		151.501		1

		0.810				0.940				0.100																								0.25		0.341		150.089		0.000		151.501																						142.218		1		151.501		1

		1.165				1.320				0.150																								0.35		0.857		149.748		0.004		151.501																						142.154		0.9995499866		151.501		1

		1.420				1.610				0.200																								0.45		0.619		148.891		0.164		151.498																						141.071		0.9919349168		151.498		0.9999801982

		1.845				2.035				0.250																								0.55		0.928		148.272		0.593		151.334																						140.437		0.987476972		151.334		0.998897697

		1.880				2.070				0.300																								0.65		1.019		147.344		0.272		150.741																						139.438		0.9804525447		150.741		0.9949835315

		1.880				2.070				0.350																								0.75		1.159		146.325		0.312		150.469																						138.371		0.9729499782		150.469		0.9931881638

		2.115				2.305				0.400																								0.85		1.267		145.166		0.512		150.157																						137.128		0.964209875		150.157		0.9911287714

		2.325				2.515				0.450																								0.95		1.457		143.899		0.474		149.645																						135.717		0.9542884867		149.645		0.9877492558

		2.325				2.515				0.500																								1.05		1.596		142.443		0.546		149.171																						134.227		0.9438116132		149.171		0.9846205636

		2.760				2.950				0.550																								1.15		1.856		140.847		0.558		148.625																						132.508		0.9317245356		148.625		0.981016627

		2.760				2.950				0.600																								1.25		2.012		138.991		0.634		148.068																						130.684		0.9188991548		148.068		0.9773400836

		2.910				3.100				0.650																								1.35		2.189		136.979		0.680		147.433																						128.653		0.9046182621		147.433		0.9731486921

		3.190				3.380				0.700																								1.45		2.301		134.790		0.727		146.753																						126.55		0.8898311044		146.753		0.9686602729

		3.610				3.800				0.750																								1.55		2.626		132.489		0.763		146.026																						124.234		0.8735462459		146.026		0.9638616247

		3.695				3.885				0.800																								1.65		2.849		129.864		0.852		145.263																						121.771		0.856227763		145.263		0.9588253543

		4.090				4.280				0.850																								1.75		3.182		127.015		0.866		144.411																						119.053		0.8371162581		144.411		0.953201629

		4.850				5.040				0.900																								1.85		3.430		123.833		0.896		143.545																						116.262		0.8174914568		143.545		0.9474854951

		5.660				5.850				0.950																								1.95		3.732		120.403		1.103		142.649																						113.376		0.7971986668		142.649		0.9415713428

		10.395				10.585				0.999																								2.05		3.932		116.672		1.136		141.547																						110.313		0.7756613087		141.547		0.9342974634

																																		2.15		4.183		112.740		1.151		140.411																						107.411		0.7552560154		140.411		0.926799163

		Derivatives there of:																																2.25		4.295		108.557		1.315		139.260																						104.457		0.7344850863		139.26		0.9192018535

		Electrons:		Raw		Smoothed		Muons:		Raw		Smoothed																						2.35		4.666		104.262		1.358		137.945																						101.379		0.7128422563		137.945		0.9105220428

		0.213		0.118		0.118		0.255		0.098		0.098																						2.45		5.056		99.596		1.381		136.588																						97.956		0.688773573		136.588		0.9015650062

		0.618		0.130		0.130		0.725		0.116		0.116																						2.55		5.172		94.540		1.604		135.207																						94.273		0.6628767104		135.207		0.8924495548

		0.988		0.141		0.141		1.130		0.132		0.132																						2.65		5.682		89.367		1.570		133.603																						90.186		0.6341391385		133.603		0.8818621659

		1.293		0.196		0.196		1.465		0.172		0.172																						2.75		5.618		83.685		1.774		132.033																						85.598		0.6018788058		132.033		0.871499198

		1.633		0.118		0.118		1.823		0.118		0.118																						2.85		5.551		78.067		1.855		130.259																						81.175		0.5707786637		130.259		0.8597897044

		1.863		1.429		0.235		2.053		1.429		0.235																						2.95		5.723		72.516		1.949		128.405																						76.846		0.5403394788		128.405		0.8475521614

		1.880		99.000		0.471		2.070		99.000		0.471																						3.05		5.312		66.794		2.171		126.456																						72.166		0.5074322519		126.456		0.8346875598

		1.998		0.213		0.213		2.188		0.213		0.213																						3.15		5.666		61.482		2.110		124.285																						67.826		0.4769157209		124.285		0.8203576214

		2.220		0.238		0.238		2.410		0.238		0.238																						3.25		5.092		55.815		2.274		122.175																						63.45		0.4461460575		122.175		0.8064303206

		2.325		99.000		0.238		2.515		99.000		0.238																						3.35		5.374		50.723		2.521		119.901																						58.932		0.4143779268		119.901		0.7914205187

		2.543		0.115		0.115		2.733		0.115		0.115																						3.45		4.751		45.349		2.630		117.380																						54.46		0.3829332433		117.38		0.7747803645

		2.760		99.000		0.115		2.950		99.000		0.115																						3.55		4.573		40.599		2.609		114.750																						49.791		0.3501033624		114.75		0.7574207431

		2.835		0.333		0.230		3.025		0.333		0.230																						3.65		4.209		36.026		2.680		112.142																						45.583		0.320514984		112.142		0.7402063353

		3.050		0.179		0.179		3.240		0.179		0.179																						3.75		3.813		31.817		2.815		109.461																						41.553		0.2921782053		109.461		0.7225100824

		3.400		0.119		0.119		3.590		0.119		0.119																						3.85		3.493		28.004		2.891		106.646																						37.676		0.2649172397		106.646		0.703929347

		3.653		0.588		0.238		3.843		0.588		0.238																						3.95		3.119		24.511		3.258		103.755																						34.038		0.2393367928		103.755		0.6848469647

		3.893		0.127		0.127		4.083		0.127		0.127																						4.05		2.859		21.392		3.215		100.497																						30.646		0.2154860847		100.497		0.6633421562

		4.470		0.066		0.066		4.660		0.066		0.066																						4.15		2.389		18.533		3.379		97.282																						27.537		0.1936252795		97.282		0.6421211741

		5.255		0.062		0.062		5.445		0.062		0.062																						4.25		2.119		16.144		3.756		93.903																						24.664		0.1734238985		93.903		0.619817691

		8.028		0.010		0.010		8.218		0.010		0.010																						4.35		1.890		14.025		3.525		90.148																						22.052		0.1550577283		90.148		0.595032376

																																		4.45		1.573		12.135		3.709		86.623																						19.662		0.1382525419		86.623		0.5717652029

																																		4.55		1.339		10.562		3.975		82.914																						17.545		0.1233669437		82.914		0.5472835163

																																		4.65		1.133		9.223		3.636		78.939																						15.636		0.109943889		78.939		0.5210460657

																																		4.75		0.971		8.090		3.789		75.303																						13.92		0.0978779058		75.303		0.4970462241

																																		4.85		0.834		7.119		3.983		71.514																						12.39		0.0871197739		71.514		0.4720364882

																																		4.95		0.750		6.285		3.717		67.531																						11.08		0.0779085629		67.531		0.4457462327

																																		5.05		0.676		5.535		3.661		63.814																						9.956		0.0700052033		63.814		0.4212117412

																																		5.15		0.606		4.860		3.655		60.153																						8.978		0.0631284366		60.153		0.3970468842

																																		5.25		0.552		4.253		3.687		56.498																						8.113		0.0570462248		56.498		0.3729216309

																																		5.35		0.523		3.701		3.628		52.812																						7.376		0.0518640397		52.812		0.3485917585

																																		5.45		0.491		3.178		3.387		49.183																						6.708		0.0471670253		49.183		0.3246381212

																																		5.55		0.444		2.687		3.355		45.796																						6.099		0.0428848669		45.796		0.3022818331

																																		5.65		0.407		2.244		3.125		42.441																						5.535		0.0389191242		42.441		0.2801367648
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																																		6.05		0.224		0.906		2.599		30.530																						3.535		0.0248562067		30.53		0.2015168217

		Using the linear fit to the FC pdf																																6.15		0.180		0.682		2.376		27.930																						3.09		0.0217272075		27.93		0.1843552188

						Up to CL = 80%						4.932																						6.25		0.141		0.502		2.261		25.554																						2.673		0.0187950892		25.554		0.168672154

						Up to CL = 70%						4.969																						6.35		0.106		0.360		1.996		23.293																						2.272		0.0159754743		23.293		0.1537481601

						Up to CL = 60%						4.999																						6.45		0.078		0.254		1.893		21.298																						1.919		0.0134933693		21.298		0.1405799302

		Using ad-hoc smoothing										5.28		<-- This is the algorithm of choice																				6.55		0.059		0.176		1.775		19.404																						1.596		0.0112222082		19.404		0.1280783625

		Using ad-hoc smoothing, v.2										5.28																						6.65		0.042		0.117		1.558		17.629																						1.298		0.0091268335		17.629		0.1163622682
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																																		7.45		0.001		0.001		0.709		8.368																						0.134		0.0009422155		8.368		0.0552339589
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																																		8.85		0.000		0.000		0.261		2.198																						0		0		2.198		0.0145081551

																																		8.95		0.000		0.000		0.245		1.937																						0		0		1.937		0.0127853942
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Sheet1

		Results of Feldman-Cousins:

		Events(electron)				Events(muon)				CL of limit

		0.000				0.000				0.000

		0.310				0.510				0.050

		0.615				0.940				0.100

		0.915				1.320				0.150

		0.970				1.610				0.200

		1.430				2.035				0.250

		1.430				2.070				0.300

		1.430				2.070				0.350

		1.665				2.305				0.400

		1.875				2.515				0.450

		1.875				2.515				0.500

		2.310				2.950				0.550

		2.310				2.950				0.600

		2.460				3.100				0.650

		2.740				3.380				0.700

		3.160				3.800				0.750

		3.245				3.885				0.800

		3.640				4.280				0.850

		4.400				5.040				0.900

		5.210				5.850				0.950

		9.945				10.585				0.999

		Derivatives there of:

		Electrons:		Raw		Smoothed		Muons:		Raw		Smoothed

		0.155		0.161		0.161		0.255		0.098		0.098

		0.463		0.164		0.164		0.725		0.116		0.116

		0.765		0.167		0.167		1.130		0.132		0.132

		0.943		0.909		0.333		1.465		0.172		0.172

		1.200		0.109		0.109		1.823		0.118		0.118

		1.430		99.000		0.109		2.053		1.429		0.235

		1.430		99.000		0.109		2.070		99.000		0.471

		1.548		0.213		0.213		2.188		0.213		0.213

		1.770		0.238		0.238		2.410		0.238		0.238

		1.875		99.000		0.238		2.515		99.000		0.238

		2.093		0.115		0.115		2.733		0.115		0.115

		2.310		99.000		0.230		2.950		99.000		0.115

		2.385		0.333		0.179		3.025		0.333		0.230

		2.600		0.179		0.119		3.240		0.179		0.179

		2.950		0.119		0.119		3.590		0.119		0.119

		3.203		0.588		0.238		3.843		0.588		0.238

		3.443		0.127		0.127		4.083		0.127		0.127

		4.020		0.066		0.066		4.660		0.066		0.066

		4.805		0.062		0.062		5.445		0.062		0.062

		7.578		0.010		0.010		8.218		0.010		0.010

		Using the linear fit to the FC pdf

						Up to CL = 80%						4.932

						Up to CL = 70%						4.969

						Up to CL = 60%						4.999

		Using ad-hoc smoothing										5.28		<-- This is the algorithm of choice

		Using ad-hoc smoothing, v.2										5.28

		Using ad-hoc smoothing
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		Results of Feldman-Cousins:																																		Electrons		Integrated		Muons		Integrated

		Events(electron)				Events(muon)				CL of limit

		0.000				0.000				0.000																								0.05		0.000		150.090		0.000		151.501																						142.218		1		151.501		1

		0.425				0.510				0.050																								0.15		0.001		150.090		0.000		151.501																						142.218		1		151.501		1

		0.810				0.940				0.100																								0.25		0.341		150.089		0.000		151.501																						142.218		1		151.501		1

		1.165				1.320				0.150																								0.35		0.857		149.748		0.004		151.501																						142.154		0.9995499866		151.501		1

		1.420				1.610				0.200																								0.45		0.619		148.891		0.164		151.498																						141.071		0.9919349168		151.498		0.9999801982

		1.845				2.035				0.250																								0.55		0.928		148.272		0.593		151.334																						140.437		0.987476972		151.334		0.998897697

		1.880				2.070				0.300																								0.65		1.019		147.344		0.272		150.741																						139.438		0.9804525447		150.741		0.9949835315

		1.880				2.070				0.350																								0.75		1.159		146.325		0.312		150.469																						138.371		0.9729499782		150.469		0.9931881638

		2.115				2.305				0.400																								0.85		1.267		145.166		0.512		150.157																						137.128		0.964209875		150.157		0.9911287714

		2.325				2.515				0.450																								0.95		1.457		143.899		0.474		149.645																						135.717		0.9542884867		149.645		0.9877492558

		2.325				2.515				0.500																								1.05		1.596		142.443		0.546		149.171																						134.227		0.9438116132		149.171		0.9846205636

		2.760				2.950				0.550																								1.15		1.856		140.847		0.558		148.625																						132.508		0.9317245356		148.625		0.981016627

		2.760				2.950				0.600																								1.25		2.012		138.991		0.634		148.068																						130.684		0.9188991548		148.068		0.9773400836

		2.910				3.100				0.650																								1.35		2.189		136.979		0.680		147.433																						128.653		0.9046182621		147.433		0.9731486921

		3.190				3.380				0.700																								1.45		2.301		134.790		0.727		146.753																						126.55		0.8898311044		146.753		0.9686602729

		3.610				3.800				0.750																								1.55		2.626		132.489		0.763		146.026																						124.234		0.8735462459		146.026		0.9638616247

		3.695				3.885				0.800																								1.65		2.849		129.864		0.852		145.263																						121.771		0.856227763		145.263		0.9588253543

		4.090				4.280				0.850																								1.75		3.182		127.015		0.866		144.411																						119.053		0.8371162581		144.411		0.953201629

		4.850				5.040				0.900																								1.85		3.430		123.833		0.896		143.545																						116.262		0.8174914568		143.545		0.9474854951

		5.660				5.850				0.950																								1.95		3.732		120.403		1.103		142.649																						113.376		0.7971986668		142.649		0.9415713428

		10.395				10.585				0.999																								2.05		3.932		116.672		1.136		141.547																						110.313		0.7756613087		141.547		0.9342974634

																																		2.15		4.183		112.740		1.151		140.411																						107.411		0.7552560154		140.411		0.926799163

		Derivatives there of:																																2.25		4.295		108.557		1.315		139.260																						104.457		0.7344850863		139.26		0.9192018535

		Electrons:		Raw		Smoothed		Muons:		Raw		Smoothed																						2.35		4.666		104.262		1.358		137.945																						101.379		0.7128422563		137.945		0.9105220428

		0.213		0.118		0.118		0.255		0.098		0.098																						2.45		5.056		99.596		1.381		136.588																						97.956		0.688773573		136.588		0.9015650062

		0.618		0.130		0.130		0.725		0.116		0.116																						2.55		5.172		94.540		1.604		135.207																						94.273		0.6628767104		135.207		0.8924495548

		0.988		0.141		0.141		1.130		0.132		0.132																						2.65		5.682		89.367		1.570		133.603																						90.186		0.6341391385		133.603		0.8818621659

		1.293		0.196		0.196		1.465		0.172		0.172																						2.75		5.618		83.685		1.774		132.033																						85.598		0.6018788058		132.033		0.871499198

		1.633		0.118		0.118		1.823		0.118		0.118																						2.85		5.551		78.067		1.855		130.259																						81.175		0.5707786637		130.259		0.8597897044

		1.863		1.429		0.235		2.053		1.429		0.235																						2.95		5.723		72.516		1.949		128.405																						76.846		0.5403394788		128.405		0.8475521614

		1.880		99.000		0.471		2.070		99.000		0.471																						3.05		5.312		66.794		2.171		126.456																						72.166		0.5074322519		126.456		0.8346875598

		1.998		0.213		0.213		2.188		0.213		0.213																						3.15		5.666		61.482		2.110		124.285																						67.826		0.4769157209		124.285		0.8203576214

		2.220		0.238		0.238		2.410		0.238		0.238																						3.25		5.092		55.815		2.274		122.175																						63.45		0.4461460575		122.175		0.8064303206

		2.325		99.000		0.238		2.515		99.000		0.238																						3.35		5.374		50.723		2.521		119.901																						58.932		0.4143779268		119.901		0.7914205187

		2.543		0.115		0.115		2.733		0.115		0.115																						3.45		4.751		45.349		2.630		117.380																						54.46		0.3829332433		117.38		0.7747803645

		2.760		99.000		0.115		2.950		99.000		0.115																						3.55		4.573		40.599		2.609		114.750																						49.791		0.3501033624		114.75		0.7574207431

		2.835		0.333		0.230		3.025		0.333		0.230																						3.65		4.209		36.026		2.680		112.142																						45.583		0.320514984		112.142		0.7402063353

		3.050		0.179		0.179		3.240		0.179		0.179																						3.75		3.813		31.817		2.815		109.461																						41.553		0.2921782053		109.461		0.7225100824

		3.400		0.119		0.119		3.590		0.119		0.119																						3.85		3.493		28.004		2.891		106.646																						37.676		0.2649172397		106.646		0.703929347

		3.653		0.588		0.238		3.843		0.588		0.238																						3.95		3.119		24.511		3.258		103.755																						34.038		0.2393367928		103.755		0.6848469647

		3.893		0.127		0.127		4.083		0.127		0.127																						4.05		2.859		21.392		3.215		100.497																						30.646		0.2154860847		100.497		0.6633421562

		4.470		0.066		0.066		4.660		0.066		0.066																						4.15		2.389		18.533		3.379		97.282																						27.537		0.1936252795		97.282		0.6421211741

		5.255		0.062		0.062		5.445		0.062		0.062																						4.25		2.119		16.144		3.756		93.903																						24.664		0.1734238985		93.903		0.619817691

		8.028		0.010		0.010		8.218		0.010		0.010																						4.35		1.890		14.025		3.525		90.148																						22.052		0.1550577283		90.148		0.595032376

																																		4.45		1.573		12.135		3.709		86.623																						19.662		0.1382525419		86.623		0.5717652029

																																		4.55		1.339		10.562		3.975		82.914																						17.545		0.1233669437		82.914		0.5472835163

																																		4.65		1.133		9.223		3.636		78.939																						15.636		0.109943889		78.939		0.5210460657

																																		4.75		0.971		8.090		3.789		75.303																						13.92		0.0978779058		75.303		0.4970462241

																																		4.85		0.834		7.119		3.983		71.514																						12.39		0.0871197739		71.514		0.4720364882

																																		4.95		0.750		6.285		3.717		67.531																						11.08		0.0779085629		67.531		0.4457462327

																																		5.05		0.676		5.535		3.661		63.814																						9.956		0.0700052033		63.814		0.4212117412

																																		5.15		0.606		4.860		3.655		60.153																						8.978		0.0631284366		60.153		0.3970468842

																																		5.25		0.552		4.253		3.687		56.498																						8.113		0.0570462248		56.498		0.3729216309

																																		5.35		0.523		3.701		3.628		52.812																						7.376		0.0518640397		52.812		0.3485917585

																																		5.45		0.491		3.178		3.387		49.183																						6.708		0.0471670253		49.183		0.3246381212

																																		5.55		0.444		2.687		3.355		45.796																						6.099		0.0428848669		45.796		0.3022818331

																																		5.65		0.407		2.244		3.125		42.441																						5.535		0.0389191242		42.441		0.2801367648

																																		5.75		0.353		1.837		3.014		39.316																						5.007		0.0352065139		39.316		0.2595098382

																																		5.85		0.315		1.484		3.000		36.302																						4.498		0.0316275014		36.302		0.2396155801

																																		5.95		0.263		1.169		2.772		33.302																						4.004		0.0281539608		33.302		0.2198137306

																																		6.05		0.224		0.906		2.599		30.530																						3.535		0.0248562067		30.53		0.2015168217

		Using the linear fit to the FC pdf																																6.15		0.180		0.682		2.376		27.930																						3.09		0.0217272075		27.93		0.1843552188

						Up to CL = 80%						4.932																						6.25		0.141		0.502		2.261		25.554																						2.673		0.0187950892		25.554		0.168672154

						Up to CL = 70%						4.969																						6.35		0.106		0.360		1.996		23.293																						2.272		0.0159754743		23.293		0.1537481601

						Up to CL = 60%						4.999																						6.45		0.078		0.254		1.893		21.298																						1.919		0.0134933693		21.298		0.1405799302

		Using ad-hoc smoothing										5.28		<-- This is the algorithm of choice																				6.55		0.059		0.176		1.775		19.404																						1.596		0.0112222082		19.404		0.1280783625

		Using ad-hoc smoothing, v.2										5.28																						6.65		0.042		0.117		1.558		17.629																						1.298		0.0091268335		17.629		0.1163622682

																																		6.75		0.026		0.075		1.449		16.071																						1.042		0.00732678		16.071		0.1060785077

																																		6.85		0.019		0.048		1.313		14.622																						0.824		0.005793922		14.622		0.0965142144

		Using ad-hoc smoothing																																6.95		0.012		0.029		1.205		13.309																						0.643		0.004521228		13.309		0.087847605

																																		7.05		0.007		0.017		1.144		12.104																						0.489		0.0034383833		12.104		0.0798938621

																																		7.15		0.005		0.010		0.964		10.960																						0.359		0.0025242937		10.96		0.0723427568

																																		7.25		0.003		0.005		0.857		9.997																						0.265		0.0018633366		9.997		0.0659863631

																																		7.35		0.001		0.003		0.772		9.140																						0.191		0.0013430086		9.14		0.0603296348

																																		7.45		0.001		0.001		0.709		8.368																						0.134		0.0009422155		8.368		0.0552339589

																																		7.55		0.000		0.000		0.645		7.659																						0.093		0.0006539257		7.659		0.0505541218

																																		7.65		0.000		0.000		0.574		7.014																						0.063		0.0004429819		7.014		0.0462967241

																																		7.75		0.000		0.000		0.537		6.440																						0.041		0.0002882898		6.44		0.0425079702

																																		7.85		0.000		0.000		0.478		5.903																						0.026		0.0001828179		5.903		0.0389634392

																																		7.95		0.000		0.000		0.462		5.425																						0.016		0.0001125033		5.425		0.0358083445

																																		8.05		0.000		0.000		0.418		4.963																						0.01		0.0000703146		4.963		0.0327588597

																																		8.15		0.000		0.000		0.387		4.546																						0.006		0.0000421888		4.546		0.0300064026

																																		8.25		0.000		0.000		0.371		4.158																						0.003		0.0000210944		4.158		0.0274453634

																																		8.35		0.000		0.000		0.354		3.788																						0.002		0.0000140629		3.788		0.0250031353

																																		8.45		0.000		0.000		0.336		3.434																						0.001		0.0000070315		3.434		0.0226665171

																																		8.55		0.000		0.000		0.317		3.098																						0		0		3.098		0.0204487099

																																		8.65		0.000		0.000		0.300		2.781																						0		0		2.781		0.0183563145

																																		8.75		0.000		0.000		0.283		2.481																						0		0		2.481		0.0163761295

																																		8.85		0.000		0.000		0.261		2.198																						0		0		2.198		0.0145081551

																																		8.95		0.000		0.000		0.245		1.937																						0		0		1.937		0.0127853942

																																		9.05		0.000		0.000		0.212		1.692																						0		0		1.692		0.0111682431

																																		9.15		0.000		0.000		0.209		1.480																						0		0		1.48		0.0097689124

																																		9.25		0.000		0.000		0.190		1.271																						0		0		1.271		0.0083893836

																																		9.35		0.000		0.000		0.169		1.082																						0		0		1.082		0.0071418671

																																		9.45		0.000		0.000		0.145		0.913																						0		0		0.913		0.0060263629

																																		9.55		0.000		0.000		0.124		0.767																						0		0		0.767		0.0050626729

																																		9.65		0.000		0.000		0.117		0.644																						0		0		0.644		0.004250797

																																		9.75		0.000		0.000		0.098		0.526																						0		0		0.526		0.0034719243
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Sheet1

		Results of Feldman-Cousins:																																		Electrons		Integrated		Muons		Integrated

		Events(electron)				Events(muon)				CL of limit

		0.000				0.000				0.000																								0.05		0.000		150.090		0.000		151.501																						142.218		1		151.501		1

		0.425				0.510				0.050																								0.15		0.001		150.090		0.000		151.501																						142.218		1		151.501		1

		0.810				0.940				0.100																								0.25		0.341		150.089		0.000		151.501																						142.218		1		151.501		1

		1.165				1.320				0.150																								0.35		0.857		149.748		0.004		151.501																						142.154		0.9995499866		151.501		1

		1.420				1.610				0.200																								0.45		0.619		148.891		0.164		151.498																						141.071		0.9919349168		151.498		0.9999801982

		1.845				2.035				0.250																								0.55		0.928		148.272		0.593		151.334																						140.437		0.987476972		151.334		0.998897697

		1.880				2.070				0.300																								0.65		1.019		147.344		0.272		150.741																						139.438		0.9804525447		150.741		0.9949835315

		1.880				2.070				0.350																								0.75		1.159		146.325		0.312		150.469																						138.371		0.9729499782		150.469		0.9931881638

		2.115				2.305				0.400																								0.85		1.267		145.166		0.512		150.157																						137.128		0.964209875		150.157		0.9911287714

		2.325				2.515				0.450																								0.95		1.457		143.899		0.474		149.645																						135.717		0.9542884867		149.645		0.9877492558

		2.325				2.515				0.500																								1.05		1.596		142.443		0.546		149.171																						134.227		0.9438116132		149.171		0.9846205636

		2.760				2.950				0.550																								1.15		1.856		140.847		0.558		148.625																						132.508		0.9317245356		148.625		0.981016627

		2.760				2.950				0.600																								1.25		2.012		138.991		0.634		148.068																						130.684		0.9188991548		148.068		0.9773400836

		2.910				3.100				0.650																								1.35		2.189		136.979		0.680		147.433																						128.653		0.9046182621		147.433		0.9731486921

		3.190				3.380				0.700																								1.45		2.301		134.790		0.727		146.753																						126.55		0.8898311044		146.753		0.9686602729

		3.610				3.800				0.750																								1.55		2.626		132.489		0.763		146.026																						124.234		0.8735462459		146.026		0.9638616247

		3.695				3.885				0.800																								1.65		2.849		129.864		0.852		145.263																						121.771		0.856227763		145.263		0.9588253543

		4.090				4.280				0.850																								1.75		3.182		127.015		0.866		144.411																						119.053		0.8371162581		144.411		0.953201629

		4.850				5.040				0.900																								1.85		3.430		123.833		0.896		143.545																						116.262		0.8174914568		143.545		0.9474854951

		5.660				5.850				0.950																								1.95		3.732		120.403		1.103		142.649																						113.376		0.7971986668		142.649		0.9415713428

		10.395				10.585				0.999																								2.05		3.932		116.672		1.136		141.547																						110.313		0.7756613087		141.547		0.9342974634

																																		2.15		4.183		112.740		1.151		140.411																						107.411		0.7552560154		140.411		0.926799163

		Derivatives there of:																																2.25		4.295		108.557		1.315		139.260																						104.457		0.7344850863		139.26		0.9192018535

		Electrons:		Raw		Smoothed		Muons:		Raw		Smoothed																						2.35		4.666		104.262		1.358		137.945																						101.379		0.7128422563		137.945		0.9105220428

		0.213		0.118		0.118		0.255		0.098		0.098																						2.45		5.056		99.596		1.381		136.588																						97.956		0.688773573		136.588		0.9015650062

		0.618		0.130		0.130		0.725		0.116		0.116																						2.55		5.172		94.540		1.604		135.207																						94.273		0.6628767104		135.207		0.8924495548

		0.988		0.141		0.141		1.130		0.132		0.132																						2.65		5.682		89.367		1.570		133.603																						90.186		0.6341391385		133.603		0.8818621659

		1.293		0.196		0.196		1.465		0.172		0.172																						2.75		5.618		83.685		1.774		132.033																						85.598		0.6018788058		132.033		0.871499198

		1.633		0.118		0.118		1.823		0.118		0.118																						2.85		5.551		78.067		1.855		130.259																						81.175		0.5707786637		130.259		0.8597897044

		1.863		1.429		0.235		2.053		1.429		0.235																						2.95		5.723		72.516		1.949		128.405																						76.846		0.5403394788		128.405		0.8475521614

		1.880		99.000		0.471		2.070		99.000		0.471																						3.05		5.312		66.794		2.171		126.456																						72.166		0.5074322519		126.456		0.8346875598

		1.998		0.213		0.213		2.188		0.213		0.213																						3.15		5.666		61.482		2.110		124.285																						67.826		0.4769157209		124.285		0.8203576214

		2.220		0.238		0.238		2.410		0.238		0.238																						3.25		5.092		55.815		2.274		122.175																						63.45		0.4461460575		122.175		0.8064303206

		2.325		99.000		0.238		2.515		99.000		0.238																						3.35		5.374		50.723		2.521		119.901																						58.932		0.4143779268		119.901		0.7914205187

		2.543		0.115		0.115		2.733		0.115		0.115																						3.45		4.751		45.349		2.630		117.380																						54.46		0.3829332433		117.38		0.7747803645

		2.760		99.000		0.115		2.950		99.000		0.115																						3.55		4.573		40.599		2.609		114.750																						49.791		0.3501033624		114.75		0.7574207431

		2.835		0.333		0.230		3.025		0.333		0.230																						3.65		4.209		36.026		2.680		112.142																						45.583		0.320514984		112.142		0.7402063353

		3.050		0.179		0.179		3.240		0.179		0.179																						3.75		3.813		31.817		2.815		109.461																						41.553		0.2921782053		109.461		0.7225100824

		3.400		0.119		0.119		3.590		0.119		0.119																						3.85		3.493		28.004		2.891		106.646																						37.676		0.2649172397		106.646		0.703929347

		3.653		0.588		0.238		3.843		0.588		0.238																						3.95		3.119		24.511		3.258		103.755																						34.038		0.2393367928		103.755		0.6848469647

		3.893		0.127		0.127		4.083		0.127		0.127																						4.05		2.859		21.392		3.215		100.497																						30.646		0.2154860847		100.497		0.6633421562

		4.470		0.066		0.066		4.660		0.066		0.066																						4.15		2.389		18.533		3.379		97.282																						27.537		0.1936252795		97.282		0.6421211741

		5.255		0.062		0.062		5.445		0.062		0.062																						4.25		2.119		16.144		3.756		93.903																						24.664		0.1734238985		93.903		0.619817691

		8.028		0.010		0.010		8.218		0.010		0.010																						4.35		1.890		14.025		3.525		90.148																						22.052		0.1550577283		90.148		0.595032376

																																		4.45		1.573		12.135		3.709		86.623																						19.662		0.1382525419		86.623		0.5717652029

																																		4.55		1.339		10.562		3.975		82.914																						17.545		0.1233669437		82.914		0.5472835163

																																		4.65		1.133		9.223		3.636		78.939																						15.636		0.109943889		78.939		0.5210460657

																																		4.75		0.971		8.090		3.789		75.303																						13.92		0.0978779058		75.303		0.4970462241

																																		4.85		0.834		7.119		3.983		71.514																						12.39		0.0871197739		71.514		0.4720364882

																																		4.95		0.750		6.285		3.717		67.531																						11.08		0.0779085629		67.531		0.4457462327

																																		5.05		0.676		5.535		3.661		63.814																						9.956		0.0700052033		63.814		0.4212117412

																																		5.15		0.606		4.860		3.655		60.153																						8.978		0.0631284366		60.153		0.3970468842

																																		5.25		0.552		4.253		3.687		56.498																						8.113		0.0570462248		56.498		0.3729216309

																																		5.35		0.523		3.701		3.628		52.812																						7.376		0.0518640397		52.812		0.3485917585

																																		5.45		0.491		3.178		3.387		49.183																						6.708		0.0471670253		49.183		0.3246381212

																																		5.55		0.444		2.687		3.355		45.796																						6.099		0.0428848669		45.796		0.3022818331

																																		5.65		0.407		2.244		3.125		42.441																						5.535		0.0389191242		42.441		0.2801367648

																																		5.75		0.353		1.837		3.014		39.316																						5.007		0.0352065139		39.316		0.2595098382
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