Gun performance v. IR-FEL needs
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The IR-FEL will need an electron beam meeting a number of critera which will allow fruitful operation:

Desired parameter
Influences

Peak current
Gain

Charge
Output power

Bunch length
Slippage

Emittance
Gain

Energy spread
Gain

From the viewpoint of the Gun and accelerator some of these parameters are interchangeable (like peak current and bunch length).

Table  1. Summary table. Not including output power considerations.


Design
5 um
75 um

Peak current
30 A
30 A
<30 A

Bunchlength
1 - 10 ps
> 0.3 mm (1 ps)
> 2.25 mm(7.5 ps)

Charge
 0.25 nC
> 0.08 nC *)
(0.17 nC at 10 A)

Emittance
 30 mm mR
< 50 mm mR


Energy spread
0.2 %
< 0.3 %


Pulse length
10 us
~10 us **)


*) The charge is given by the need for peak current and bunchlength. If a longer bunchlength is used, the charge has to increase.

**) The pulse length is dependent of the peak current, energy spread and emittance. With the given performance saturation is reached earlier than 10 us at 5 um.

Electron beam charge
The charge in the electron beam defines not only the gain, but also the maximum output powers from the system. A set of  combinations has been simulated showing the characteristics of the problem.

Table  2. Bunchlength, peak current and charge 
(assuming gaussian longitudinal charge distribution).

Case
Bunch length (sigma)
(mm / ps)
Peak current (A)
Charge (nC)
Max wavelength (um)

0
2 / 6.7 
30
0.5
22 

1
1 / 3.3
30
0.25
11 

2
1 / 3.3
20
0.17
11 

3
0.5 / 1.7
30
0.13
5.5

4
2 / 6.7
20
0.34
22

5
2 / 6.7
10
0.17
22

x
0.66 / 2.2
30
0.17
(no simul.)

y
0.3 / 1
30
0.08
(no simul.)

The gain is mainly dependent of the peak current, thus case 0, 1, 3 and x will give approximately the same gain (all with 30 A peak current). At 5 um the cases with less peak current will not give sufficient gain. 

At 20 um the situation is very much improved. All cases have gain enough, but some will have problems reaching saturation before 5 us. The various charges are directly shown in the maximum saturating energy.

The saturating energy is dependent of the charge in the bunch. To make the laser operate it is more important to reach shorter bunches than a high charge. On the other hand to extract a high power the charge is of higher importance.

1.1 Slippage

The slippage is given by the number of periods time the radiation wavelength. This distance should be smaller than the bunch length.

Table  3. Slipage for two different undulators at different wavelengths.

Number of U periods
Wavelength
(um)
Slippage 
(mm)

60
5
0.3 / 1.0

60
10
0.6 / 2.0

60
20
1.2 / 4.0

60
50
3.0 / 10

30
50
1.5 / 5

30
75
2.25 / 7.5

The slippage gives a minimum bunchlength of 1.0 ps at 5 um. At the other edge we need to operate up to above 7.5 ps at 75 um. (50 um can be reached in both undulators, reducing the bunch length size).
1.2 Energy spread

At 5um very little is gained by reducing the energy spread from (E/E) 0.2 % to 0.1 %. On the other hand if the energy spread increases to 0.5 % a significant reduction in gain results, and a further increase will give an almost impossible situation.
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Fig. 1. Intracavity energy at different energyspreads

Emittance

[image: image2.wmf]Different energy spread

1E-13

1E-11

1E-9

1E-7

1E-5

1E-3

1E-1

1E+1

0E+00

1E-06

2E-06

3E-06

4E-06

5E-06

6E-06

Time (s)

Energy (J)

2,00E-03

5,00E-03

1,00E-02

1,00E-03

0,2

2,00E-02

The sensitivity to emittance in the actual range is not very large. A reduction of the emittance below (norm) 30 mm mRad will not give an increase in performance, while an increase has to be up to 100 mm mRad before a significant reduction in gain is observed.

Fig. 2.Intracavity energy at different emittances
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0.0019755

0.0000930638

0

0.00214477

0

0

0.00200665

0.000106057

0

0.00215609

0

0

0.00203516

0.000121228

0

0.00215373

0

0

0.0020501

0.000136566

0

0.00214869

0

0

0.00205543

0.000154339

0

0.00215203

0

0

0.00205799

0.000172649

0

0.00217085

0

0

0.00207006

0.000191863

0

0.00220202

0

0

0.00208884

0.000212938

0

0.00222907

0

0

0.00211544

0.000232752

0

0.00224534

0

0

0.00213927

0.000253974

0

0.00224593

0

0

0.00215303

0.000276628

0

0.00224008

0

0

0.00215884

0.000300648

0

0.00223847

0

0

0.00215803

0.000324279

0

0.00224736

0

0

0.000349733

0

0.00227151

0

0

0.000376832

0

0.00229953

0

0



Blad1

		d1		PASS		5.00E-03

				0		1.18E-11

				1		1.46E-11

				2		1.73E-11

				3		2.06E-11

				4		2.44E-11

				5		2.93E-11

				6		3.46E-11

				7		4.09E-11

				8		4.89E-11

				9		5.85E-11

				10		7.01E-11

				11		8.37E-11

				12		1.01E-10

				13		1.22E-10

				14		1.47E-10

				15		1.77E-10

				16		2.15E-10

				17		2.65E-10

				18		3.20E-10

				19		3.85E-10

				20		4.63E-10

				21		5.63E-10

				22		6.85E-10

				23		8.28E-10

				24		1.01E-09

				25		1.23E-09

				26		1.48E-09

				27		1.80E-09

				28		2.19E-09

				29		2.64E-09

				30		3.21E-09

				31		3.91E-09

				32		4.70E-09

				33		5.76E-09

				34		6.92E-09

				35		8.43E-09

				36		1.03E-08

				37		1.24E-08

				38		1.51E-08

				39		1.82E-08

				40		2.24E-08

				41		2.71E-08

				42		3.33E-08

				43		4.07E-08

				44		4.91E-08

				45		5.88E-08

				46		7.20E-08

				47		8.80E-08

				48		1.08E-07

				49		1.33E-07

				50		1.63E-07

				51		2.00E-07

				52		2.39E-07

				53		2.99E-07

				54		3.71E-07

				55		4.43E-07

				56		5.34E-07

				57		6.48E-07

				58		7.86E-07

				59		9.42E-07

				60		1.15E-06

				61		1.41E-06

				62		1.71E-06

				63		2.10E-06

				64		2.58E-06

				65		3.07E-06

				66		3.67E-06

				67		4.51E-06

				68		5.55E-06

				69		6.71E-06

				70		8.11E-06

				71		9.87E-06

				72		1.20E-05

				73		1.42E-05

				74		1.69E-05

				75		2.04E-05

				76		2.45E-05

				77		2.91E-05

				78		3.48E-05

				79		4.17E-05

				80		4.98E-05

				81		5.89E-05

				82		6.92E-05

				83		8.06E-05

				84		9.31E-05

				85		1.06E-04

				86		1.21E-04

				87		1.37E-04

				88		1.54E-04

				89		1.73E-04

				90		1.92E-04

				91		2.13E-04

				92		2.33E-04

				93		2.54E-04

				94		2.77E-04

				95		3.01E-04

				96		3.24E-04

				97		3.50E-04

				98		3.77E-04





Blad2

				PASS		1.00E-02

				0		1.18E-11

				1		1.24E-11

				2		1.25E-11

				3		1.27E-11

				4		1.27E-11

				5		1.28E-11

				6		1.29E-11

				7		1.30E-11

				8		1.32E-11

				9		1.33E-11

				10		1.33E-11

				11		1.34E-11

				12		1.37E-11

				13		1.37E-11

				14		1.39E-11

				15		1.37E-11

				16		1.37E-11

				17		1.39E-11

				18		1.40E-11

				19		1.40E-11

				20		1.41E-11

				21		1.42E-11

				22		1.44E-11

				23		1.45E-11

				24		1.48E-11

				25		1.46E-11

				26		1.47E-11

				27		1.46E-11

				28		1.46E-11

				29		1.47E-11

				30		1.49E-11

				31		1.51E-11

				32		1.51E-11

				33		1.52E-11

				34		1.55E-11

				35		1.57E-11

				36		1.58E-11

				37		1.58E-11

				38		1.59E-11

				39		1.59E-11

				40		1.61E-11

				41		1.61E-11

				42		1.63E-11

				43		1.66E-11

				44		1.68E-11

				45		1.71E-11

				46		1.72E-11

				47		1.71E-11

				48		1.73E-11

				49		1.75E-11

				50		1.79E-11

				51		1.84E-11

				52		1.86E-11

				53		1.91E-11

				54		1.93E-11

				55		1.94E-11

				56		1.96E-11

				57		1.97E-11

				58		2.00E-11

				59		1.99E-11

				60		2.02E-11

				61		2.07E-11

				62		2.10E-11

				63		2.13E-11

				64		2.19E-11

				65		2.22E-11

				66		2.24E-11

				67		2.29E-11

				68		2.32E-11

				69		2.33E-11

				70		2.38E-11

				71		2.40E-11

				72		2.42E-11

				73		2.41E-11

				74		2.44E-11

				75		2.44E-11

				76		2.46E-11

				77		2.51E-11

				78		2.52E-11

				79		2.56E-11

				80		2.61E-11

				81		2.64E-11

				82		2.72E-11

				83		2.81E-11

				84		2.83E-11

				85		2.90E-11

				86		2.96E-11

				87		3.00E-11

				88		3.09E-11

				89		3.19E-11

				90		3.24E-11

				91		3.30E-11

				92		3.32E-11

				93		3.38E-11

				94		3.49E-11

				95		3.51E-11

				96		3.47E-11

				97		3.54E-11

				98		3.69E-11





Blad3

				PASS		2.00E-02

				0		1.18E-11

				1		1.18E-11

				2		1.14E-11

				3		1.10E-11

				4		1.06E-11

				5		1.02E-11

				6		9.73E-12

				7		9.35E-12

				8		9.00E-12

				9		8.64E-12

				10		8.29E-12

				11		7.99E-12

				12		7.70E-12

				13		7.35E-12

				14		7.12E-12

				15		6.82E-12

				16		6.48E-12

				17		6.27E-12

				18		6.04E-12

				19		5.83E-12

				20		5.62E-12

				21		5.40E-12

				22		5.18E-12

				23		4.95E-12

				24		4.76E-12

				25		4.56E-12

				26		4.41E-12

				27		4.22E-12

				28		4.05E-12

				29		3.89E-12

				30		3.72E-12

				31		3.63E-12

				32		3.52E-12

				33		3.38E-12

				34		3.28E-12

				35		3.16E-12

				36		3.06E-12

				37		2.95E-12

				38		2.82E-12

				39		2.71E-12

				40		2.60E-12

				41		2.51E-12

				42		2.43E-12

				43		2.31E-12

				44		2.21E-12

				45		2.15E-12

				46		2.05E-12

				47		1.96E-12

				48		1.88E-12

				49		1.80E-12

				50		1.73E-12

				51		1.66E-12

				52		1.60E-12

				53		1.55E-12

				54		1.49E-12

				55		1.43E-12

				56		1.37E-12

				57		1.32E-12

				58		1.28E-12

				59		1.23E-12

				60		1.18E-12

				61		1.14E-12

				62		1.09E-12

				63		1.05E-12

				64		1.01E-12

				65		9.76E-13

				66		9.38E-13

				67		9.04E-13

				68		8.72E-13

				69		8.37E-13

				70		8.13E-13

				71		7.80E-13

				72		7.48E-13

				73		7.19E-13

				74		6.90E-13

				75		6.62E-13

				76		6.37E-13

				77		6.12E-13

				78		5.89E-13

				79		5.67E-13

				80		5.46E-13

				81		5.23E-13

				82		5.02E-13

				83		4.80E-13

				84		4.64E-13

				85		4.46E-13

				86		4.28E-13

				87		4.11E-13

				88		3.93E-13

				89		3.79E-13

				90		3.69E-13

				91		3.55E-13

				92		3.44E-13

				93		3.31E-13

				94		3.20E-13

				95		3.08E-13

				96		2.95E-13

				97		2.85E-13

				98		2.75E-13





Blad4

				PASS		1.00E-03

				0		1.18E-11

				1		2.00E-11

				2		3.19E-11

				3		5.28E-11

				4		8.66E-11

				5		1.44E-10

				6		2.39E-10

				7		4.00E-10

				8		6.76E-10

				9		1.14E-09

				10		1.94E-09

				11		3.30E-09

				12		5.62E-09

				13		9.62E-09

				14		1.65E-08

				15		2.82E-08

				16		4.85E-08

				17		8.35E-08

				18		1.43E-07

				19		2.47E-07

				20		4.26E-07

				21		7.35E-07

				22		1.27E-06

				23		2.19E-06

				24		3.79E-06

				25		6.49E-06

				26		1.11E-05

				27		1.87E-05

				28		3.15E-05

				29		5.12E-05

				30		7.80E-05

				31		1.11E-04

				32		1.54E-04

				33		2.08E-04

				34		2.67E-04

				35		3.26E-04

				36		3.82E-04

				37		4.37E-04

				38		4.96E-04

				39		5.65E-04

				40		6.39E-04

				41		7.06E-04

				42		7.63E-04

				43		8.11E-04

				44		8.55E-04

				45		9.06E-04

				46		9.73E-04

				47		1.05E-03

				48		1.11E-03

				49		1.16E-03

				50		1.19E-03

				51		1.21E-03

				52		1.26E-03

				53		1.31E-03

				54		1.38E-03

				55		1.43E-03

				56		1.47E-03

				57		1.49E-03

				58		1.51E-03

				59		1.53E-03

				60		1.57E-03

				61		1.63E-03

				62		1.67E-03

				63		1.71E-03

				64		1.73E-03

				65		1.74E-03

				66		1.75E-03

				67		1.77E-03

				68		1.81E-03

				69		1.86E-03

				70		1.89E-03

				71		1.91E-03

				72		1.91E-03

				73		1.91E-03

				74		1.92E-03

				75		1.96E-03

				76		2.00E-03

				77		2.03E-03

				78		2.05E-03

				79		2.05E-03

				80		2.04E-03

				81		2.05E-03

				82		2.08E-03

				83		2.11E-03

				84		2.14E-03

				85		2.16E-03

				86		2.15E-03

				87		2.15E-03

				88		2.15E-03

				89		2.17E-03

				90		2.20E-03

				91		2.23E-03

				92		2.25E-03

				93		2.25E-03

				94		2.24E-03

				95		2.24E-03

				96		2.25E-03

				97		2.27E-03

				98		2.30E-03





Blad5

				PASS		0.2

				0		1.18E-11

				1		1.18E-11

				2		1.13E-11

				3		1.08E-11

				4		1.03E-11

				5		9.78E-12

				6		9.32E-12

				7		8.91E-12

				8		8.51E-12

				9		8.13E-12

				10		7.74E-12

				11		7.37E-12

				12		7.03E-12

				13		6.71E-12

				14		6.41E-12

				15		6.11E-12

				16		5.82E-12

				17		5.54E-12

				18		5.28E-12

				19		5.06E-12

				20		4.84E-12

				21		4.60E-12

				22		4.38E-12

				23		4.17E-12

				24		3.99E-12

				25		3.81E-12

				26		3.65E-12

				27		3.48E-12

				28		3.31E-12

				29		3.16E-12

				30		3.02E-12

				31		2.89E-12

				32		2.75E-12

				33		2.62E-12

				34		2.50E-12

				35		2.38E-12

				36		2.28E-12

				37		2.18E-12

				38		2.08E-12

				39		1.98E-12

				40		1.89E-12

				41		1.81E-12

				42		1.73E-12

				43		1.65E-12

				44		1.57E-12

				45		1.50E-12

				46		1.43E-12

				47		1.37E-12

				48		1.31E-12

				49		1.24E-12

				50		1.19E-12

				51		1.13E-12

				52		1.08E-12

				53		1.04E-12

				54		9.84E-13

				55		9.39E-13

				56		8.94E-13

				57		8.53E-13

				58		8.17E-13

				59		7.82E-13

				60		7.46E-13

				61		7.11E-13

				62		6.79E-13

				63		6.51E-13

				64		6.21E-13

				65		5.93E-13

				66		5.65E-13

				67		5.36E-13

				68		5.11E-13

				69		4.88E-13

				70		4.68E-13

				71		4.45E-13

				72		4.23E-13

				73		4.03E-13

				74		3.83E-13

				75		3.66E-13

				76		3.49E-13

				77		3.34E-13

				78		3.18E-13

				79		3.03E-13

				80		2.90E-13

				81		2.76E-13

				82		2.64E-13

				83		2.51E-13

				84		2.39E-13

				85		2.29E-13

				86		2.18E-13

				87		2.08E-13

				88		1.98E-13

				89		1.88E-13

				90		1.80E-13

				91		1.72E-13

				92		1.65E-13

				93		1.56E-13

				94		1.49E-13

				95		1.42E-13

				96		1.35E-13

				97		1.29E-13

				98		1.23E-13





optic1av

		PASS		Time		2.00E-03				WORK-B

		0		0		1.18E-11				II.		Energy		spread

		1		0.000000048		1.87E-11				==================

		2		0.000000096		2.80E-11				d0		sigE/E		2.E-03

		3		0.000000144		4.32E-11				d1		sigE/E		5.E-03

		4		0.000000192		6.63E-11				d2		sigE/E		1.E-02

		5		0.00000024		1.03E-10				d3		sigE/E		2.E-02

		6		0.000000288		1.59E-10				d4		sigE/E		1.E-03

		7		0.000000336		2.46E-10				d5		sigE		2.E-01

		8		0.000000384		3.88E-10

		9		0.000000432		6.08E-10

		10		0.00000048		9.65E-10

		11		0.000000528		1.52E-09

		12		0.000000576		2.39E-09

		13		0.000000624		3.81E-09

		14		0.000000672		6.06E-09

		15		0.00000072		9.60E-09

		16		0.000000768		1.53E-08

		17		0.000000816		2.46E-08

		18		0.000000864		3.91E-08

		19		0.000000912		6.27E-08

		20		0.00000096		1.00E-07

		21		0.000001008		1.61E-07

		22		0.000001056		2.60E-07

		23		0.000001104		4.14E-07

		24		0.000001152		6.69E-07

		25		0.0000012		1.07E-06

		26		0.000001248		1.70E-06

		27		0.000001296		2.72E-06

		28		0.000001344		4.31E-06

		29		0.000001392		6.85E-06

		30		0.00000144		1.08E-05

		31		0.000001488		1.69E-05

		32		0.000001536		2.62E-05

		33		0.000001584		3.97E-05

		34		0.000001632		5.85E-05

		35		0.00000168		8.40E-05

		36		0.000001728		1.17E-04

		37		0.000001776		1.55E-04

		38		0.000001824		1.98E-04

		39		0.000001872		2.44E-04

		40		0.00000192		2.94E-04

		41		0.000001968		3.47E-04

		42		0.000002016		4.06E-04

		43		0.000002064		4.66E-04

		44		0.000002112		5.23E-04

		45		0.00000216		5.78E-04

		46		0.000002208		6.31E-04

		47		0.000002256		6.84E-04

		48		0.000002304		7.42E-04

		49		0.000002352		8.06E-04

		50		0.0000024		8.67E-04

		51		0.000002448		9.20E-04

		52		0.000002496		9.65E-04

		53		0.000002544		1.01E-03

		54		0.000002592		1.05E-03

		55		0.00000264		1.10E-03

		56		0.000002688		1.16E-03

		57		0.000002736		1.21E-03

		58		0.000002784		1.26E-03

		59		0.000002832		1.29E-03

		60		0.00000288		1.32E-03

		61		0.000002928		1.35E-03

		62		0.000002976		1.39E-03

		63		0.000003024		1.44E-03

		64		0.000003072		1.49E-03

		65		0.00000312		1.53E-03

		66		0.000003168		1.55E-03

		67		0.000003216		1.57E-03

		68		0.000003264		1.60E-03

		69		0.000003312		1.63E-03

		70		0.00000336		1.66E-03

		71		0.000003408		1.71E-03

		72		0.000003456		1.74E-03

		73		0.000003504		1.76E-03

		74		0.000003552		1.77E-03

		75		0.0000036		1.79E-03

		76		0.000003648		1.81E-03

		77		0.000003696		1.84E-03

		78		0.000003744		1.87E-03

		79		0.000003792		1.91E-03

		80		0.00000384		1.92E-03

		81		0.000003888		1.93E-03

		82		0.000003936		1.94E-03

		83		0.000003984		1.95E-03

		84		0.000004032		1.98E-03

		85		0.00000408		2.01E-03

		86		0.000004128		2.04E-03

		87		0.000004176		2.05E-03

		88		0.000004224		2.06E-03

		89		0.000004272		2.06E-03

		90		0.00000432		2.07E-03

		91		0.000004368		2.09E-03

		92		0.000004416		2.12E-03

		93		0.000004464		2.14E-03

		94		0.000004512		2.15E-03

		95		0.00000456		2.16E-03

		96		0.000004608		2.16E-03

		97		0.000004656

		98		0.000004704

		99		0.000004752

		100		0.0000048

		101		0.000004848





optic1av

				0		0		0		0		0

				0		0		0		0		0

				0		0		0		0		0

				0		0		0.0000000001		0		0

				0		0		0.0000000001		0		0

				0		0		0.0000000001		0		0

				0		0		0.0000000002		0		0

				0		0		0.0000000004		0		0

				0		0		0.0000000007		0		0

				0.0000000001		0		0.0000000011		0		0

				0.0000000001		0		0.0000000019		0		0

				0.0000000001		0		0.0000000033		0		0

				0.0000000001		0		0.0000000056		0		0

				0.0000000001		0		0.0000000096		0		0

				0.0000000001		0		0.0000000165		0		0

				0.0000000002		0		0.0000000282		0		0

				0.0000000002		0		0.0000000485		0		0

				0.0000000003		0		0.0000000835		0		0

				0.0000000003		0		0.0000001432		0		0

				0.0000000004		0		0.0000002472		0		0

				0.0000000005		0		0.0000004256		0		0

				0.0000000006		0		0.0000007351		0		0

				0.0000000007		0		0.0000012712		0		0

				0.0000000008		0		0.0000021878		0		0

				0.000000001		0		0.0000037909		0		0

				0.0000000012		0		0.0000064949		0		0

				0.0000000015		0		0.0000110594		0		0

				0.0000000018		0		0.0000187396		0		0

				0.0000000022		0		0.0000314827		0		0

				0.0000000026		0		0.0000512067		0		0

				0.0000000032		0		0.0000779939		0		0

				0.0000000039		0		0.000111476		0		0

				0.0000000047		0		0.000154365		0		0

				0.0000000058		0		0.000208224		0		0

				0.0000000069		0		0.000266899		0		0

				0.0000000084		0		0.00032595		0		0

				0.0000000103		0		0.000382145		0		0

				0.0000000124		0		0.000437436		0		0

				0.0000000151		0		0.000496488		0		0

				0.0000000182		0		0.00056491		0		0

				0.0000000224		0		0.000639224		0		0

				0.0000000271		0		0.000706065		0		0

				0.0000000333		0		0.000762825		0		0

				0.0000000407		0		0.000811312		0		0

				0.0000000491		0		0.000854795		0		0

				0.0000000588		0		0.000905926		0		0

				0.000000072		0		0.000973439		0		0

				0.000000088		0		0.0010489		0		0

				0.0000001077		0		0.00111209		0		0

				0.0000001326		0		0.00115646		0		0

				0.0000001634		0		0.00118691		0		0

				0.0000001998		0		0.00121461		0		0

				0.000000239		0		0.00125501		0		0

				0.0000002988		0		0.00131159		0		0

				0.0000003709		0		0.0013781		0		0

				0.0000004433		0		0.00143302		0		0

				0.0000005345		0		0.00146833		0		0

				0.0000006482		0		0.0014878		0		0

				0.0000007859		0		0.00150568		0		0

				0.0000009423		0		0.00153356		0		0

				0.0000011537		0		0.00157412		0		0

				0.0000014056		0		0.00162699		0		0

				0.0000017109		0		0.00167426		0		0

				0.0000021034		0		0.00170728		0		0

				0.0000025842		0		0.0017265		0		0

				0.0000030732		0		0.00173553		0		0

				0.0000036709		0		0.0017478		0		0

				0.0000045133		0		0.00177226		0		0

				0.000005552		0		0.00181325		0		0

				0.000006713		0		0.00185749		0		0

				0.0000081066		0		0.00189035		0		0

				0.0000098654		0		0.00190618		0		0

				0.0000120117		0		0.0019087		0		0

				0.0000141806		0		0.00191018		0		0

				0.0000168933		0		0.00192435		0		0

				0.0000203654		0		0.00195801		0		0

				0.0000245445		0		0.00200061		0		0

				0.0000291141		0		0.00203376		0		0

				0.0000347934		0		0.0020476		0		0

				0.0000417477		0		0.00204539		0		0

				0.0000497642		0		0.00204079		0		0

				0.0000589107		0		0.00204922		0		0

				0.0000692376		0		0.00207591		0		0

				0.0000806232		0		0.00211383		0		0

				0.0000930638		0		0.00214477		0		0

				0.000106057		0		0.00215609		0		0

				0.000121228		0		0.00215373		0		0

				0.000136566		0		0.00214869		0		0

				0.000154339		0		0.00215203		0		0

				0.000172649		0		0.00217085		0		0

				0.000191863		0		0.00220202		0		0

				0.000212938		0		0.00222907		0		0

				0.000232752		0		0.00224534		0		0

				0.000253974		0		0.00224593		0		0

				0.000276628		0		0.00224008		0		0

				0.000300648		0		0.00223847		0		0

				0.000324279		0		0.00224736		0		0

				0.000349733		0		0.00227151		0		0

				0.000376832		0		0.00229953		0		0



2,00E-03

5,00E-03

1,00E-02

1,00E-03

0,2

2,00E-02

Time (s)

Energy (J)

Different energy spread




_954662408.xls
Diagr1

		0		0		0		0.000000048		0

		0.000000048		0.000000048		0.000000048		0.000000096		0.000000048

		0.000000096		0.000000096		0.000000096		0.000000144		0.000000096

		0.000000144		0.000000144		0.000000144		0.000000192		0.000000144

		0.000000192		0.000000192		0.000000192		0.00000024		0.000000192

		0.00000024		0.00000024		0.00000024		0.000000288		0.00000024

		0.000000288		0.000000288		0.000000288		0.000000336		0.000000288

		0.000000336		0.000000336		0.000000336		0.000000384		0.000000336

		0.000000384		0.000000384		0.000000384		0.000000432		0.000000384

		0.000000432		0.000000432		0.000000432		0.00000048		0.000000432

		0.00000048		0.00000048		0.00000048		0.000000528		0.00000048

		0.000000528		0.000000528		0.000000528		0.000000576		0.000000528

		0.000000576		0.000000576		0.000000576		0.000000624		0.000000576

		0.000000624		0.000000624		0.000000624		0.000000672		0.000000624

		0.000000672		0.000000672		0.000000672		0.00000072		0.000000672

		0.00000072		0.00000072		0.00000072		0.000000768		0.00000072

		0.000000768		0.000000768		0.000000768		0.000000816		0.000000768

		0.000000816		0.000000816		0.000000816		0.000000864		0.000000816

		0.000000864		0.000000864		0.000000864		0.000000912		0.000000864

		0.000000912		0.000000912		0.000000912		0.00000096		0.000000912

		0.00000096		0.00000096		0.00000096		0.000001008		0.00000096

		0.000001008		0.000001008		0.000001008		0.000001056		0.000001008

		0.000001056		0.000001056		0.000001056		0.000001104		0.000001056

		0.000001104		0.000001104		0.000001104		0.000001152		0.000001104

		0.000001152		0.000001152		0.000001152		0.0000012		0.000001152

		0.0000012		0.0000012		0.0000012		0.000001248		0.0000012

		0.000001248		0.000001248		0.000001248		0.000001296		0.000001248

		0.000001296		0.000001296		0.000001296		0.000001344		0.000001296

		0.000001344		0.000001344		0.000001344		0.000001392		0.000001344

		0.000001392		0.000001392		0.000001392		0.00000144		0.000001392

		0.00000144		0.00000144		0.00000144		0.000001488		0.00000144

		0.000001488		0.000001488		0.000001488		0.000001536		0.000001488

		0.000001536		0.000001536		0.000001536		0.000001584		0.000001536

		0.000001584		0.000001584		0.000001584		0.000001632		0.000001584

		0.000001632		0.000001632		0.000001632		0.00000168		0.000001632

		0.00000168		0.00000168		0.00000168		0.000001728		0.00000168

		0.000001728		0.000001728		0.000001728		0.000001776		0.000001728

		0.000001776		0.000001776		0.000001776		0.000001824		0.000001776

		0.000001824		0.000001824		0.000001824		0.000001872		0.000001824

		0.000001872		0.000001872		0.000001872		0.00000192		0.000001872

		0.00000192		0.00000192		0.00000192		0.000001968		0.00000192

		0.000001968		0.000001968		0.000001968		0.000002016		0.000001968

		0.000002016		0.000002016		0.000002016		0.000002064		0.000002016

		0.000002064		0.000002064		0.000002064		0.000002112		0.000002064

		0.000002112		0.000002112		0.000002112		0.00000216		0.000002112

		0.00000216		0.00000216		0.00000216		0.000002208		0.00000216

		0.000002208		0.000002208		0.000002208		0.000002256		0.000002208

		0.000002256		0.000002256		0.000002256		0.000002304		0.000002256

		0.000002304		0.000002304		0.000002304		0.000002352		0.000002304

		0.000002352		0.000002352		0.000002352		0.0000024		0.000002352

		0.0000024		0.0000024		0.0000024		0.000002448		0.0000024

		0.000002448		0.000002448		0.000002448		0.000002496		0.000002448

		0.000002496		0.000002496		0.000002496		0.000002544		0.000002496

		0.000002544		0.000002544		0.000002544		0.000002592		0.000002544

		0.000002592		0.000002592		0.000002592		0.00000264		0.000002592

		0.00000264		0.00000264		0.00000264		0.000002688		0.00000264

		0.000002688		0.000002688		0.000002688		0.000002736		0.000002688

		0.000002736		0.000002736		0.000002736		0.000002784		0.000002736

		0.000002784		0.000002784		0.000002784		0.000002832		0.000002784

		0.000002832		0.000002832		0.000002832		0.00000288		0.000002832

		0.00000288		0.00000288		0.00000288		0.000002928		0.00000288

		0.000002928		0.000002928		0.000002928		0.000002976		0.000002928

		0.000002976		0.000002976		0.000002976		0.000003024		0.000002976

		0.000003024		0.000003024		0.000003024		0.000003072		0.000003024

		0.000003072		0.000003072		0.000003072		0.00000312		0.000003072

		0.00000312		0.00000312		0.00000312		0.000003168		0.00000312

		0.000003168		0.000003168		0.000003168		0.000003216		0.000003168

		0.000003216		0.000003216		0.000003216		0.000003264		0.000003216

		0.000003264		0.000003264		0.000003264		0.000003312		0.000003264

		0.000003312		0.000003312		0.000003312		0.00000336		0.000003312

		0.00000336		0.00000336		0.00000336		0.000003408		0.00000336

		0.000003408		0.000003408		0.000003408		0.000003456		0.000003408

		0.000003456		0.000003456		0.000003456		0.000003504		0.000003456

		0.000003504		0.000003504		0.000003504		0.000003552		0.000003504

		0.000003552		0.000003552		0.000003552		0.0000036		0.000003552

		0.0000036		0.0000036		0.0000036		0.000003648		0.0000036

		0.000003648		0.000003648		0.000003648		0.000003696		0.000003648

		0.000003696		0.000003696		0.000003696		0.000003744		0.000003696

		0.000003744		0.000003744		0.000003744		0.000003792		0.000003744

		0.000003792		0.000003792		0.000003792		0.00000384		0.000003792

		0.00000384		0.00000384		0.00000384		0.000003888		0.00000384

		0.000003888		0.000003888		0.000003888		0.000003936		0.000003888

		0.000003936		0.000003936		0.000003936		0.000003984		0.000003936

		0.000003984		0.000003984		0.000003984		0.000004032		0.000003984

		0.000004032		0.000004032		0.000004032		0.00000408		0.000004032

		0.00000408		0.00000408		0.00000408		0.000004128		0.00000408

		0.000004128		0.000004128		0.000004128		0.000004176		0.000004128

		0.000004176		0.000004176		0.000004176		0.000004224		0.000004176

		0.000004224		0.000004224		0.000004224		0.000004272		0.000004224

		0.000004272		0.000004272		0.000004272		0.00000432		0.000004272

		0.00000432		0.00000432		0.00000432		0.000004368		0.00000432

		0.000004368		0.000004368		0.000004368		0.000004416		0.000004368

		0.000004416		0.000004416		0.000004416		0.000004464		0.000004416

		0.000004464		0.000004464		0.000004464		0.000004512		0.000004464

		0.000004512		0.000004512		0.000004512		0.00000456		0.000004512

		0.00000456		0.00000456		0.00000456		0.000004608		0.00000456

		0.000004608		0.000004608		0.000004608		0.000004656		0.000004608

				0.000004656		0.000004656		0.000004704		0.000004656

				0.000004704		0.000004704		0.000004752		0.000004704
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0.00183037

0.00167642

0.00104035

0.00178602

0.00184669

0.00184122

0.0017127

0.0010823

0.00180771

0.00185433

0.00184944

0.00174798

0.00112015

0.00183728

0.00186436

0.00186086

0.0017758

0.00115677

0.00187329

0.00188828

0.00188631

0.00179465

0.00119611

0.00190509

0.00192013

0.00191913

0.00180864

0.00123783

0.00192483

0.00195332

0.0019522

0.00182643

0.0012781

0.00193198

0.00197664

0.00197413

0.00185405

0.00131411

0.00193798

0.00198848

0.0019848

0.00188657

0.0013454

0.00195085

0.00199056

0.00198653

0.00191802

0.00137539

0.0019755

0.001996

0.00199289

0.00194089

0.00140924

0.00200665

0.00201162

0.00201015

0.00195216

0.00144512

0.00203516

0.00203688

0.00203691

0.00196086

0.00148153

0.0020501

0.00206291

0.00206298

0.00197223

0.00151247

0.00205543

0.00208395

0.00208283

0.00199402

0.00153826

0.00205799

0.00209559

0.00209278

0.00202477

0.00156226

0.00207006

0.00209913

0.00209578

0.00205396

0.00158916

0.00208884

0.00210228

0.0020996

0.00207219

0.00161984

0.00211544

0.00211294

0.00211214

0.00208205

0.00165158

0.00213927

0.00213357

0.00213409

0.00208534

0.00168047

0.00215303

0.0021573

0.0021577

0.00209709

0.0017029

0.00215884

0.00217713

0.00217708

0.00211663

0.00172228

0.00215803

0.00218567

0.00218417

0.00214167

0.00174364

0.0021906

0.00218813

0.00216427

0.00176902

0.00218858

0.00218645

0.00217733

0.00179776



Blad1

				PASS						5

				0						1.18E-11

				1						1.91E-11

				2						2.92E-11

				3						4.62E-11

				4						7.26E-11

				5						1.15E-10

				6						1.82E-10

				7						2.90E-10

				8						4.67E-10

				9						7.51E-10

				10						1.22E-09

				11						1.97E-09

				12						3.18E-09

				13						5.20E-09

				14						8.47E-09

				15						1.38E-08

				16						2.25E-08

				17						3.71E-08

				18						6.04E-08

				19						9.92E-08

				20						1.62E-07

				21						2.67E-07

				22						4.42E-07

				23						7.21E-07

				24						1.19E-06

				25						1.95E-06

				26						3.17E-06

				27						5.17E-06

				28						8.35E-06

				29						1.34E-05

				30						2.13E-05

				31						3.35E-05

				32						5.09E-05

				33						7.49E-05

				34						1.05E-04

				35						1.42E-04

				36						1.86E-04

				37						2.35E-04

				38						2.87E-04

				39						3.40E-04

				40						3.93E-04

				41						4.49E-04

				42						5.09E-04

				43						5.72E-04

				44						6.34E-04

				45						6.92E-04

				46						7.42E-04

				47						7.90E-04

				48						8.39E-04

				49						8.95E-04

				50						9.57E-04

				51						1.02E-03

				52						1.07E-03

				53						1.11E-03

				54						1.14E-03

				55						1.18E-03

				56						1.23E-03

				57						1.28E-03

				58						1.33E-03

				59						1.38E-03

				60						1.41E-03

				61						1.44E-03

				62						1.46E-03

				63						1.50E-03

				64						1.54E-03

				65						1.58E-03

				66						1.62E-03

				67						1.65E-03

				68						1.67E-03

				69						1.69E-03

				70						1.71E-03

				71						1.74E-03

				72						1.77E-03

				73						1.81E-03

				74						1.83E-03

				75						1.85E-03

				76						1.85E-03

				77						1.86E-03

				78						1.89E-03

				79						1.92E-03

				80						1.95E-03

				81						1.98E-03

				82						1.99E-03

				83						1.99E-03

				84						2.00E-03

				85						2.01E-03

				86						2.04E-03

				87						2.06E-03

				88						2.08E-03

				89						2.10E-03

				90						2.10E-03

				91						2.10E-03

				92						2.11E-03

				93						2.13E-03

				94						2.16E-03

				95						2.18E-03

				96						2.19E-03

				97						2.19E-03

				98						2.19E-03





Blad2

				PASS						10

				0						1.18E-11

				1						1.91E-11

				2						2.91E-11

				3						4.59E-11

				4						7.20E-11

				5						1.14E-10

				6						1.80E-10

				7						2.85E-10

				8						4.60E-10

				9						7.37E-10

				10						1.20E-09

				11						1.92E-09

				12						3.10E-09

				13						5.05E-09

				14						8.22E-09

				15						1.33E-08

				16						2.17E-08

				17						3.57E-08

				18						5.80E-08

				19						9.51E-08

				20						1.55E-07

				21						2.55E-07

				22						4.21E-07

				23						6.86E-07

				24						1.13E-06

				25						1.85E-06

				26						3.00E-06

				27						4.88E-06

				28						7.87E-06

				29						1.26E-05

				30						2.01E-05

				31						3.16E-05

				32						4.81E-05

				33						7.11E-05

				34						1.00E-04

				35						1.37E-04

				36						1.80E-04

				37						2.27E-04

				38						2.79E-04

				39						3.32E-04

				40						3.85E-04

				41						4.40E-04

				42						5.00E-04

				43						5.63E-04

				44						6.24E-04

				45						6.82E-04

				46						7.33E-04

				47						7.80E-04

				48						8.30E-04

				49						8.87E-04

				50						9.50E-04

				51						1.01E-03

				52						1.06E-03

				53						1.10E-03

				54						1.13E-03

				55						1.17E-03

				56						1.22E-03

				57						1.27E-03

				58						1.33E-03

				59						1.37E-03

				60						1.40E-03

				61						1.43E-03

				62						1.46E-03

				63						1.49E-03

				64						1.53E-03

				65						1.58E-03

				66						1.61E-03

				67						1.64E-03

				68						1.66E-03

				69						1.68E-03

				70						1.70E-03

				71						1.73E-03

				72						1.77E-03

				73						1.80E-03

				74						1.83E-03

				75						1.84E-03

				76						1.85E-03

				77						1.86E-03

				78						1.89E-03

				79						1.92E-03

				80						1.95E-03

				81						1.97E-03

				82						1.98E-03

				83						1.99E-03

				84						1.99E-03

				85						2.01E-03

				86						2.04E-03

				87						2.06E-03

				88						2.08E-03

				89						2.09E-03

				90						2.10E-03

				91						2.10E-03

				92						2.11E-03

				93						2.13E-03

				94						2.16E-03

				95						2.18E-03

				96						2.18E-03

				97						2.19E-03

				98						2.19E-03





Blad3

				PASS						50

				0						1.18E-11

				1						1.81E-11

				2						2.62E-11

				3						3.89E-11

				4						5.77E-11

				5						8.61E-11

				6						1.28E-10

				7						1.92E-10

				8						2.91E-10

				9						4.39E-10

				10						6.71E-10

				11						1.02E-09

				12						1.54E-09

				13						2.37E-09

				14						3.62E-09

				15						5.53E-09

				16						8.50E-09

				17						1.31E-08

				18						2.01E-08

				19						3.10E-08

				20						4.78E-08

				21						7.39E-08

				22						1.15E-07

				23						1.76E-07

				24						2.74E-07

				25						4.23E-07

				26						6.49E-07

				27						1.00E-06

				28						1.54E-06

				29						2.37E-06

				30						3.63E-06

				31						5.58E-06

				32						8.53E-06

				33						1.30E-05

				34						1.96E-05

				35						2.92E-05

				36						4.31E-05

				37						6.16E-05

				38						8.57E-05

				39						1.16E-04

				40						1.52E-04

				41						1.94E-04

				42						2.41E-04

				43						2.91E-04

				44						3.41E-04

				45						3.93E-04

				46						4.48E-04

				47						5.06E-04

				48						5.65E-04

				49						6.22E-04

				50						6.75E-04

				51						7.25E-04

				52						7.77E-04

				53						8.32E-04

				54						8.91E-04

				55						9.50E-04

				56						1.00E-03

				57						1.04E-03

				58						1.08E-03

				59						1.12E-03

				60						1.17E-03

				61						1.23E-03

				62						1.28E-03

				63						1.32E-03

				64						1.35E-03

				65						1.38E-03

				66						1.41E-03

				67						1.45E-03

				68						1.50E-03

				69						1.54E-03

				70						1.57E-03

				71						1.60E-03

				72						1.62E-03

				73						1.64E-03

				74						1.68E-03

				75						1.71E-03

				76						1.75E-03

				77						1.78E-03

				78						1.79E-03

				79						1.81E-03

				80						1.83E-03

				81						1.85E-03

				82						1.89E-03

				83						1.92E-03

				84						1.94E-03

				85						1.95E-03

				86						1.96E-03

				87						1.97E-03

				88						1.99E-03

				89						2.02E-03

				90						2.05E-03

				91						2.07E-03

				92						2.08E-03

				93						2.09E-03

				94						2.10E-03

				95						2.12E-03

				96						2.14E-03

				97						2.16E-03

				98						2.18E-03





Blad4

				PASS						100

				0						1.18E-11

				1						1.62E-11

				2						2.11E-11

				3						2.80E-11

				4						3.72E-11

				5						4.94E-11

				6						6.57E-11

				7						8.74E-11

				8						1.18E-10

				9						1.58E-10

				10						2.13E-10

				11						2.88E-10

				12						3.87E-10

				13						5.26E-10

				14						7.11E-10

				15						9.63E-10

				16						1.31E-09

				17						1.79E-09

				18						2.42E-09

				19						3.32E-09

				20						4.52E-09

				21						6.18E-09

				22						8.44E-09

				23						1.15E-08

				24						1.59E-08

				25						2.17E-08

				26						3.00E-08

				27						4.12E-08

				28						5.68E-08

				29						7.74E-08

				30						1.05E-07

				31						1.44E-07

				32						1.98E-07

				33						2.72E-07

				34						3.74E-07

				35						5.13E-07

				36						7.04E-07

				37						9.68E-07

				38						1.32E-06

				39						1.81E-06

				40						2.50E-06

				41						3.43E-06

				42						4.72E-06

				43						6.44E-06

				44						8.81E-06

				45						1.20E-05

				46						1.62E-05

				47						2.19E-05

				48						2.96E-05

				49						3.94E-05

				50						5.23E-05

				51						6.85E-05

				52						8.85E-05

				53						1.12E-04

				54						1.40E-04

				55						1.72E-04

				56						2.08E-04

				57						2.46E-04

				58						2.86E-04

				59						3.29E-04

				60						3.76E-04

				61						4.25E-04

				62						4.75E-04

				63						5.23E-04

				64						5.71E-04

				65						6.18E-04

				66						6.67E-04

				67						7.18E-04

				68						7.68E-04

				69						8.16E-04

				70						8.60E-04

				71						9.03E-04

				72						9.48E-04

				73						9.96E-04

				74						1.04E-03

				75						1.08E-03

				76						1.12E-03

				77						1.16E-03

				78						1.20E-03

				79						1.24E-03

				80						1.28E-03

				81						1.31E-03

				82						1.35E-03

				83						1.38E-03

				84						1.41E-03

				85						1.45E-03

				86						1.48E-03

				87						1.51E-03

				88						1.54E-03

				89						1.56E-03

				90						1.59E-03

				91						1.62E-03

				92						1.65E-03

				93						1.68E-03

				94						1.70E-03

				95						1.72E-03

				96						1.74E-03

				97						1.77E-03

				98						1.80E-03





optic1av

		PASS		Time		30				WORK-D

		0		0		1.18E-11				IV.		Emittance

		1		0.000000048		1.87E-11				==============

		2		0.000000096		2.80E-11				(d0		nemit		30

		3		0.000000144		4.32E-11				d1		nemit		5

		4		0.000000192		6.63E-11				d2		nemit		10

		5		0.00000024		1.03E-10				d3		nemit		50

		6		0.000000288		1.59E-10				d4		nemit		100

		7		0.000000336		2.46E-10

		8		0.000000384		3.88E-10

		9		0.000000432		6.08E-10

		10		0.00000048		9.65E-10

		11		0.000000528		1.52E-09

		12		0.000000576		2.39E-09

		13		0.000000624		3.81E-09

		14		0.000000672		6.06E-09

		15		0.00000072		9.60E-09

		16		0.000000768		1.53E-08

		17		0.000000816		2.46E-08

		18		0.000000864		3.91E-08

		19		0.000000912		6.27E-08

		20		0.00000096		1.00E-07

		21		0.000001008		1.61E-07

		22		0.000001056		2.60E-07

		23		0.000001104		4.14E-07

		24		0.000001152		6.69E-07

		25		0.0000012		1.07E-06

		26		0.000001248		1.70E-06

		27		0.000001296		2.72E-06

		28		0.000001344		4.31E-06

		29		0.000001392		6.85E-06

		30		0.00000144		1.08E-05

		31		0.000001488		1.69E-05

		32		0.000001536		2.62E-05

		33		0.000001584		3.97E-05

		34		0.000001632		5.85E-05

		35		0.00000168		8.40E-05

		36		0.000001728		1.17E-04

		37		0.000001776		1.55E-04

		38		0.000001824		1.98E-04

		39		0.000001872		2.44E-04

		40		0.00000192		2.94E-04

		41		0.000001968		3.47E-04

		42		0.000002016		4.06E-04

		43		0.000002064		4.66E-04

		44		0.000002112		5.23E-04

		45		0.00000216		5.78E-04

		46		0.000002208		6.31E-04

		47		0.000002256		6.84E-04

		48		0.000002304		7.42E-04

		49		0.000002352		8.06E-04

		50		0.0000024		8.67E-04

		51		0.000002448		9.20E-04

		52		0.000002496		9.65E-04

		53		0.000002544		1.01E-03

		54		0.000002592		1.05E-03

		55		0.00000264		1.10E-03

		56		0.000002688		1.16E-03

		57		0.000002736		1.21E-03

		58		0.000002784		1.26E-03

		59		0.000002832		1.29E-03

		60		0.00000288		1.32E-03

		61		0.000002928		1.35E-03

		62		0.000002976		1.39E-03

		63		0.000003024		1.44E-03

		64		0.000003072		1.49E-03

		65		0.00000312		1.53E-03

		66		0.000003168		1.55E-03

		67		0.000003216		1.57E-03

		68		0.000003264		1.60E-03

		69		0.000003312		1.63E-03

		70		0.00000336		1.66E-03

		71		0.000003408		1.71E-03

		72		0.000003456		1.74E-03

		73		0.000003504		1.76E-03

		74		0.000003552		1.77E-03

		75		0.0000036		1.79E-03

		76		0.000003648		1.81E-03

		77		0.000003696		1.84E-03

		78		0.000003744		1.87E-03

		79		0.000003792		1.91E-03

		80		0.00000384		1.92E-03

		81		0.000003888		1.93E-03

		82		0.000003936		1.94E-03

		83		0.000003984		1.95E-03

		84		0.000004032		1.98E-03

		85		0.00000408		2.01E-03

		86		0.000004128		2.04E-03

		87		0.000004176		2.05E-03

		88		0.000004224		2.06E-03

		89		0.000004272		2.06E-03

		90		0.00000432		2.07E-03

		91		0.000004368		2.09E-03

		92		0.000004416		2.12E-03

		93		0.000004464		2.14E-03

		94		0.000004512		2.15E-03

		95		0.00000456		2.16E-03

		96		0.000004608		2.16E-03

		97		0.000004656

		98		0.000004704

		99		0.000004752

		100		0.0000048





optic1av

				0		0		0		0

				0		0		0		0

				0		0		0		0

				0		0		0		0

				0.0000000001		0.0000000001		0.0000000001		0

				0.0000000001		0.0000000001		0.0000000001		0

				0.0000000002		0.0000000002		0.0000000001		0.0000000001

				0.0000000003		0.0000000003		0.0000000002		0.0000000001

				0.0000000005		0.0000000005		0.0000000003		0.0000000001

				0.0000000008		0.0000000007		0.0000000004		0.0000000002

				0.0000000012		0.0000000012		0.0000000007		0.0000000002

				0.000000002		0.0000000019		0.000000001		0.0000000003

				0.0000000032		0.0000000031		0.0000000015		0.0000000004

				0.0000000052		0.0000000051		0.0000000024		0.0000000005

				0.0000000085		0.0000000082		0.0000000036		0.0000000007

				0.0000000138		0.0000000133		0.0000000055		0.000000001

				0.0000000225		0.0000000217		0.0000000085		0.0000000013

				0.0000000371		0.0000000357		0.0000000131		0.0000000018

				0.0000000604		0.000000058		0.0000000201		0.0000000024

				0.0000000992		0.0000000951		0.000000031		0.0000000033

				0.0000001624		0.0000001555		0.0000000478		0.0000000045

				0.0000002674		0.0000002554		0.0000000739		0.0000000062

				0.000000442		0.0000004213		0.0000001148		0.0000000084

				0.0000007209		0.0000006857		0.0000001763		0.0000000115

				0.0000011926		0.0000011321		0.0000002744		0.0000000159

				0.0000019514		0.0000018486		0.0000004229		0.0000000217

				0.0000031738		0.0000030011		0.0000006493		0.00000003

				0.0000051746		0.0000048848		0.0000010017		0.0000000412

				0.0000083455		0.0000078685		0.0000015383		0.0000000568

				0.000013426		0.0000126492		0.0000023705		0.0000000774

				0.0000213073		0.0000200719		0.0000036296		0.0000001054

				0.0000334713		0.000031559		0.0000055801		0.000000144

				0.0000508587		0.0000480734		0.0000085337		0.0000001978

				0.0000749307		0.0000710967		0.0000129667		0.0000002722

				0.000104984		0.000100138		0.0000195537		0.0000003737

				0.000142344		0.000136534		0.0000291693		0.0000005125

				0.000186399		0.000179729		0.0000430575		0.0000007041

				0.000234612		0.000227184		0.0000615628		0.0000009684

				0.000286988		0.000278912		0.000085681		0.0000013233

				0.000340131		0.000331581		0.000115716		0.0000018149

				0.000393419		0.000384626		0.000152021		0.0000025

				0.000448897		0.000440088		0.000194123		0.000003434

				0.000508605		0.000499846		0.00024083		0.000004716

				0.000572098		0.000563155		0.000290829		0.0000064424

				0.000633709		0.000624349		0.000340568		0.0000088119

				0.000691577		0.000681875		0.000393085		0.0000119963

				0.000742489		0.000732741		0.000447701		0.0000161879

				0.000789551		0.000780235		0.000506045		0.0000218774

				0.000838518		0.000830087		0.000564786		0.0000295605

				0.00089491		0.000887408		0.000622096		0.0000394305

				0.00095702		0.000949993		0.000675172		0.0000522688

				0.00101829		0.00101072		0.000725454		0.0000684785

				0.00107126		0.00106299		0.000776553		0.0000885195

				0.001112		0.00110314		0.000831756		0.00011218

				0.00114338		0.00113493		0.000891155		0.000140352

				0.0011807		0.00117361		0.00094954		0.000172326

				0.00122589		0.00122009		0.00100061		0.000208101

				0.0012784		0.00127323		0.00104124		0.000246377

				0.00133305		0.0013276		0.00108039		0.000286333

				0.00137741		0.00137091		0.00112258		0.000329416

				0.00141088		0.00140343		0.00117168		0.000375551

				0.00143758		0.00142982		0.00122669		0.000425268

				0.00146338		0.0014566		0.00127716		0.000475157

				0.00149619		0.00149071		0.00131889		0.000523451

				0.00153557		0.00153133		0.00135037		0.000571242

				0.00157975		0.00157571		0.0013787		0.000618036

				0.00161839		0.0016137		0.00141204		0.000666582

				0.00164874		0.00164288		0.00145387		0.000718059

				0.00166975		0.00166331		0.00150153		0.000767729

				0.00168645		0.00168008		0.00154363		0.000815689

				0.00170687		0.00170208		0.00157498		0.00085998

				0.0017371		0.00173421		0.00159817		0.000903293

				0.0017731		0.00177073		0.00161853		0.00094795

				0.00180611		0.00180334		0.00164264		0.000995651

				0.00183476		0.00183037		0.00167642		0.00104035

				0.00184669		0.00184122		0.0017127		0.0010823

				0.00185433		0.00184944		0.00174798		0.00112015

				0.00186436		0.00186086		0.0017758		0.00115677

				0.00188828		0.00188631		0.00179465		0.00119611

				0.00192013		0.00191913		0.00180864		0.00123783

				0.00195332		0.0019522		0.00182643		0.0012781

				0.00197664		0.00197413		0.00185405		0.00131411

				0.00198848		0.0019848		0.00188657		0.0013454

				0.00199056		0.00198653		0.00191802		0.00137539

				0.001996		0.00199289		0.00194089		0.00140924

				0.00201162		0.00201015		0.00195216		0.00144512

				0.00203688		0.00203691		0.00196086		0.00148153

				0.00206291		0.00206298		0.00197223		0.00151247

				0.00208395		0.00208283		0.00199402		0.00153826

				0.00209559		0.00209278		0.00202477		0.00156226

				0.00209913		0.00209578		0.00205396		0.00158916

				0.00210228		0.0020996		0.00207219		0.00161984

				0.00211294		0.00211214		0.00208205		0.00165158

				0.00213357		0.00213409		0.00208534		0.00168047

				0.0021573		0.0021577		0.00209709		0.0017029

				0.00217713		0.00217708		0.00211663		0.00172228

				0.00218567		0.00218417		0.00214167		0.00174364

				0.0021906		0.00218813		0.00216427		0.00176902

				0.00218858		0.00218645		0.00217733		0.00179776
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				0		0		0		0

				0		0		0		0

				0		0		0		0

				0		0		0		0

				0.0000000001		0.0000000001		0.0000000001		0

				0.0000000001		0.0000000001		0.0000000001		0

				0.0000000002		0.0000000002		0.0000000001		0.0000000001

				0.0000000003		0.0000000003		0.0000000002		0.0000000001

				0.0000000005		0.0000000005		0.0000000003		0.0000000001

				0.0000000008		0.0000000007		0.0000000004		0.0000000002

				0.0000000012		0.0000000012		0.0000000007		0.0000000002

				0.000000002		0.0000000019		0.000000001		0.0000000003

				0.0000000032		0.0000000031		0.0000000015		0.0000000004

				0.0000000052		0.0000000051		0.0000000024		0.0000000005

				0.0000000085		0.0000000082		0.0000000036		0.0000000007

				0.0000000138		0.0000000133		0.0000000055		0.000000001

				0.0000000225		0.0000000217		0.0000000085		0.0000000013

				0.0000000371		0.0000000357		0.0000000131		0.0000000018

				0.0000000604		0.000000058		0.0000000201		0.0000000024

				0.0000000992		0.0000000951		0.000000031		0.0000000033

				0.0000001624		0.0000001555		0.0000000478		0.0000000045

				0.0000002674		0.0000002554		0.0000000739		0.0000000062

				0.000000442		0.0000004213		0.0000001148		0.0000000084

				0.0000007209		0.0000006857		0.0000001763		0.0000000115

				0.0000011926		0.0000011321		0.0000002744		0.0000000159

				0.0000019514		0.0000018486		0.0000004229		0.0000000217

				0.0000031738		0.0000030011		0.0000006493		0.00000003

				0.0000051746		0.0000048848		0.0000010017		0.0000000412

				0.0000083455		0.0000078685		0.0000015383		0.0000000568

				0.000013426		0.0000126492		0.0000023705		0.0000000774

				0.0000213073		0.0000200719		0.0000036296		0.0000001054

				0.0000334713		0.000031559		0.0000055801		0.000000144

				0.0000508587		0.0000480734		0.0000085337		0.0000001978

				0.0000749307		0.0000710967		0.0000129667		0.0000002722

				0.000104984		0.000100138		0.0000195537		0.0000003737

				0.000142344		0.000136534		0.0000291693		0.0000005125

				0.000186399		0.000179729		0.0000430575		0.0000007041

				0.000234612		0.000227184		0.0000615628		0.0000009684

				0.000286988		0.000278912		0.000085681		0.0000013233

				0.000340131		0.000331581		0.000115716		0.0000018149

				0.000393419		0.000384626		0.000152021		0.0000025

				0.000448897		0.000440088		0.000194123		0.000003434

				0.000508605		0.000499846		0.00024083		0.000004716

				0.000572098		0.000563155		0.000290829		0.0000064424

				0.000633709		0.000624349		0.000340568		0.0000088119

				0.000691577		0.000681875		0.000393085		0.0000119963

				0.000742489		0.000732741		0.000447701		0.0000161879

				0.000789551		0.000780235		0.000506045		0.0000218774

				0.000838518		0.000830087		0.000564786		0.0000295605

				0.00089491		0.000887408		0.000622096		0.0000394305

				0.00095702		0.000949993		0.000675172		0.0000522688

				0.00101829		0.00101072		0.000725454		0.0000684785

				0.00107126		0.00106299		0.000776553		0.0000885195

				0.001112		0.00110314		0.000831756		0.00011218

				0.00114338		0.00113493		0.000891155		0.000140352

				0.0011807		0.00117361		0.00094954		0.000172326

				0.00122589		0.00122009		0.00100061		0.000208101

				0.0012784		0.00127323		0.00104124		0.000246377

				0.00133305		0.0013276		0.00108039		0.000286333

				0.00137741		0.00137091		0.00112258		0.000329416

				0.00141088		0.00140343		0.00117168		0.000375551

				0.00143758		0.00142982		0.00122669		0.000425268

				0.00146338		0.0014566		0.00127716		0.000475157

				0.00149619		0.00149071		0.00131889		0.000523451

				0.00153557		0.00153133		0.00135037		0.000571242

				0.00157975		0.00157571		0.0013787		0.000618036

				0.00161839		0.0016137		0.00141204		0.000666582

				0.00164874		0.00164288		0.00145387		0.000718059

				0.00166975		0.00166331		0.00150153		0.000767729

				0.00168645		0.00168008		0.00154363		0.000815689

				0.00170687		0.00170208		0.00157498		0.00085998

				0.0017371		0.00173421		0.00159817		0.000903293

				0.0017731		0.00177073		0.00161853		0.00094795

				0.00180611		0.00180334		0.00164264		0.000995651

				0.00183476		0.00183037		0.00167642		0.00104035

				0.00184669		0.00184122		0.0017127		0.0010823

				0.00185433		0.00184944		0.00174798		0.00112015

				0.00186436		0.00186086		0.0017758		0.00115677

				0.00188828		0.00188631		0.00179465		0.00119611

				0.00192013		0.00191913		0.00180864		0.00123783

				0.00195332		0.0019522		0.00182643		0.0012781

				0.00197664		0.00197413		0.00185405		0.00131411

				0.00198848		0.0019848		0.00188657		0.0013454

				0.00199056		0.00198653		0.00191802		0.00137539

				0.001996		0.00199289		0.00194089		0.00140924

				0.00201162		0.00201015		0.00195216		0.00144512

				0.00203688		0.00203691		0.00196086		0.00148153

				0.00206291		0.00206298		0.00197223		0.00151247

				0.00208395		0.00208283		0.00199402		0.00153826

				0.00209559		0.00209278		0.00202477		0.00156226

				0.00209913		0.00209578		0.00205396		0.00158916

				0.00210228		0.0020996		0.00207219		0.00161984

				0.00211294		0.00211214		0.00208205		0.00165158

				0.00213357		0.00213409		0.00208534		0.00168047

				0.0021573		0.0021577		0.00209709		0.0017029

				0.00217713		0.00217708		0.00211663		0.00172228

				0.00218567		0.00218417		0.00214167		0.00174364

				0.0021906		0.00218813		0.00216427		0.00176902

				0.00218858		0.00218645		0.00217733		0.00179776
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