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1. Microstructured falling film reactor

Fig. S1 Fully disassembled FFMR (© Fraunhofer ICT-IMM).
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Fig. S2 Working principle of the FFMR class. Reprinted (adapted) with permission from Ind. Eng. Chem. Res. 2005,
44, 1742-1751. Copyright (2005) American Chemical Society.
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2. Lab plant flow chart
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Scheme S1 Simplified flow chart of FFMR lab plant used for photochemically catalyzed synthesis of Juglone.
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3. Sample taking device
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Fig. S3 Sample taking device with self-filling, exchangeable HPLC vial.
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4. HPLC analysis and calibration

Table S1 Details of the HPLC method used for the analysis of the reaction solution.

Machine Shimadzu HPLC 20A
Autosampler Shimadzu SIC-20A HT
Column Phenomenex Luna® 100A C18-2
length: 150 mm; ID: 4.6 mm; particles diameter: 3 pm
Eluent 0.1 M acetic acid in water / MeOH, 35/65 (v/v)
Flow rate 0.8 mL min'
Temperature column oven 40 °C

UV detection

280 nm (DHN)
420 nm (Juglone)

HPLC sample preparation

500 pL sample solution diluted with 500 L eluent

Injection volume

5L

tr /min:

2.71 (DHN, 280 nm)
5.04 (Juglone, 420 nm)

Method runtime

10 min

Three samples for each concentration point (1 mM, 2.5 mM and 5 mM) were prepared for DHN and Juglone from

appropriate mother solutions (10 mM in 2-propanol). In summary, 9 samples were analyzed for each compound.

Since no data point had a variance superior to 10%, a linear fit was applied and a curve was established linking the

peak area throughout a concentration range between 0 and 5 mM.

Table S2 Calibration data for the HPLC analysis.

Concentration ¢ / mM

DHN area (280 nm)

Juglone area (420 nm)

1 1,738,835 877,779
1,719,245 890,228
1,740,326 895,592
2.5 4,323,431 2,486,002
4,326,323 2,505,479
4,338,919 2,529,595
5 8,498,687 5,262,240
8,415,752 5,432,737
8,351,760 5,400,518
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Fig. S4 Calibration curves of DHN (A) and Juglone (B).
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5. TcPP Synthesis®

Synthesis:

Equimolar amounts of 4-formylbenzoic acid (3.91 g, 26 mmol) and pyrrole (1.74 g, 26 mmol) were suspended in
propionic acid (300 mL). The mixture was stirred at 120 °C for 4 hours. After this time the flask was slowly cooled
down before methanol (400 mL) was added. The flask with the reaction mixture was placed in an ice bath for 60
min for precipitating the crude dye. The solution was filtrated with a Blichner funnel and washed with cold
methanol (100 mL) and hot water (200 mL). Finally, the solid filter cake was stored overnight under air
atmosphere.

Recrystallization:

The obtained powder was suspended in 200 mL ethyl acetate and heat a to 90 °C. Ethanol was then cautiously
added until the crude material was fully solubilised (approx. 35 mL EtOH). At this moment, heating and stirring
were stopped and the solution was slowly cooled down for the crystallisation of TcPP. The recrystallized product
was filtrated over a Bichner funnel, washed with cold methanol and dried for 48 h at 80 °C in order to remove

traces of solvent and water. The dye obtained had a strong violet colour (0.68 g, 0.85 mmol, yield: 14%).

'H NMR (400 MHz, DMSO-dg): 6 = 13.31 (4H, br.s, COOH), 8.86 (8H, br.s, pyrrol-CH), 8.39 (8H, d, ’J=8 Hz, Ar-CH),
8.35(8H, d, %)= 8 Hz, Ar-CH), -2.94 (2H, s, pyrrol-NH).
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Fig. S5 "H NMR spectrum of TcPP.
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6. UV/Vis absorption spectra of the DHN and Juglone
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Fig. S6 UV/Vis absorption spectra of 0.5 x 10 mol L' DHN (A, grey area) and 1 x 10° mol L™ Juglone (B, yellow
area) in 2-propanol (right Y-axis = molar extinction coefficient). Coloured lines indicate the spectral emission bands
of the violet, royal blue, green and cold-white LEDs (left Y-axis = relative radiant power).
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7. Oxygen gas-liquid mass transfer

The solubility of oxygen in 2-propanol is given in its molar fraction Xgyygen = 0.000788 mol mol™ at 20 °C and 1.013
bar.? This corresponds to a concentration of 0.010 mol LY using Eq. S1 with the density of 2-propanol ppyropancl =
0.78 g mL " and the molecular weight of 2-propanol Mopanoi = 60.1 g mol™. Applying Henry’s Law from Eq. S2 gives

a Henry’s constant K = 9.824 x 10° bar L mol™.?

p .
Coxygen = Xoxygen X MpmpanOl [mol L 1] (Eq. S1)
propanol
K, =2029e"  har Lmol™ (Eq. S2)

Coxygen
The oxygen saturation in 2-propanol at 1.013 bar is then 1 x 10 mol L for pure oxygen and of 2 x 10° mol L™ for
air. The literature gives also the solubility of oxygen in 2-propanol for different temperatures between 0 and 50 °C
as shown in Fig. S7A. Little changes are observed and the lower the temperature, the higher the solubility of
oxygen in 2-propanol. Fig. S7B shows the evolution of the solubility as function of the oxygen partial pressure
Poxyeen USiNg Henry’s law given in Eq. S2. It is valid, since the oxygen concentration in 2-propanol is very low. An

ideal solution can then be considered.
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Fig. S7 Evolution of oxygen solubility in 2-propanol (A) with increasing temperature T at 1.013 bar and (B) with
increasing oxygen partial pressure poyygen at 20 °C.
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8. Sensitized endoperoxide side-reaction”
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Scheme S2 General scheme for the photolysis of endoperoxides to bisepoxides via spin inversion or to epoxide

ketones via hydrogen shift (A); endoperoxide formation of 1,4-dimethoxynaphthalene with subsequent photolysis

to the bisepoxide (B); photolysis of ascaridole to the appropriate bisepoxide (C).
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9. Calculation sheet for TcPP-v

I Absorbed power in

(S 0,35 A T 0,9 n T 19 s liquid thin film 3,196-01
Pass [W]
Mean photon
Uep 7 \ Payviep 0,76 w A, 1,6€-03 m absorption efficiency 0,29
M photonabs
 Mole of photons
available over entire
P 2,45 w 8 3,3E-02 w A ch 1,0E-03 m? emission range on 3,3€-05
structured surface
Mghotonsch [MOl]
£ Mole of absorbed
Ny 0,343 n € sens 0,0005 mol-L* h-c 2,0E-25 Jm photons 1,1E-06
Nabs photons [Mol's™']
£ Mole photons
) absorbed within
Piep 0,84 w 8 5,0E-05 m Na 6,0E423 mol D 2,1€-05
N protons [mol]
Mole of photons
. N - Molar decadic | Napierian | Available radiant . Photon |available on structured | Mole of photons Mole photons
Relative radiant |Entire radiant N : Absorbed power in y o N
Wavelength extinction extinction power on sorhec Pov absorption surface at specific | absorbed at specific | absorbed per
power power coefficient | structured surface | "9Uid thin film efficiency wavelength per wavelength residence time
residence time
A Prein P &\ M Pach P absr Mphoton abs Mphotons ch A Pabs photons A PMabs photons At
Inm] [nm] Wam®] | Membom] | (m?am’] Wenm’] W-nm) [nm*] [mol-nm™] [mol-nm*s™] [mol-nm*]
380 0,0E+00 0,0E+00 3,52E+04 4053 0,00E+00 0,00E+00 / 0,0E+00 0,0E+00 0,0E+00
381 2,5603 8,1E-05 3536404 4070 5,20E05 9,73E-06 0,18 33609 31611 6,06-10
382 50603 1,6E-04 3,61E404 4161 1,066-04 1,99E-05 0,19 6,6E-09 6,3E-11 1,609
383 7,5603 2,4E04 3,66E+04 213 1,596-04 3,01E-05 0,19 9,9E-09 9,6E-11 1,96-09
384 1,06-02 33604 3,78E404 4356 2,11E04 4,14E-05 0,20 1,36-08 1,36-10 2,66-09
385 1,36-02 43604 3936404 4529 2,826-04 5,71€-05 020 1,86-08 1,86-10 3,66-00
386 1,76-02 5,4E04 4,12E404 4728 3,526 04 7,456-05 0,21 2,2608 2,4E10 4,76:09
387 2,0602 6,56-04 4,39E404 5050 4,236-04 9,44-05 022 2,76-08 3,1E-10 5,96-09
388 2,3E-02 7,6E-04 4,73E+04 5450 4,93E-04 1,186-04 0,24 3,1E-08 3,8E-10 7,4E-09
389 2,7602 8,76-04 5136404 5911 5,64E-04 1,44E-04 0,26 3,6E-08 4,76:10 9,1E-09
390 30E-02 9,86-04 5616404 6463 6,34E-04 1,756-04 028 4,06-08 5,76-10 1,16-08
391 4,4e-02 1,4€-03 6,19E+04 7128 9,30E-04 2,79e-04 0,30 5,9-08 9,1E-10 1,8E-08
392 5,8E-02 1,96-03 6,78E404 7811 1,236-03 3,96E-04 032 7,86-08 1,36-09 2,56-08
393 7,26:02 2,36-03 7,436404 8549 1,526-03 5,206-04 035 9,76-08 1,7€-09 3,4E-08
304 8,6E-02 2,8603 8,04E+04 9252 1,826-03 6,736-04 037 1,26-07 2,2609 43608
395 1,06-01 33603 8,64£404 9943 2,11603 8,286-04 039 1,4E-07 2,7609 5,36-08
396 1,5E-01 4,96-03 9,19E+04 10576 3,17E-03 1,30E-03 0,41 2,0E-07 4,3E-09 8,4E-08
397 2,0E-01 6,56-03 9,60£+04 11050 4,23E03 1,796-03 0,42 2,7607 6,0E:09 1,607
398 2,56-01 81603 1,00E+05 11541 5,29E-03 2,32603 044 34E07 7,76:09 1,56-07
399 3,0E-01 9,8E-03 1,03E+05 11880 6,34E-03 2,84E-03 0,45 4,1E-07 9,5E-09 1,8E-07
400 35601 1,1E-02 1,06E+05 12205 7,406-03 3,38E-03 0,46 4,8E-07 1,16-08 2,607
401 4,1E01 1,4E-02 1,09E+05 12604 8,76E-03 4,09E-03 047 5,76-07 1,4E-08 2,76-07
402 4,8E-01 1,6E-02 1,14E+05 13127 1,01E-02 4,876-03 0,48 6,6E-07 1,66-08 3,607
403 5,4E01 1,86-02 1,06+05 13858 1,156-02 5,74£-03 0,50 7,5607 1,96-08 3,86-07
404 6,1E-01 2,0E-02 1,29E+05 14853 1,28E-02 6,73E-03 0,52 8,4E-07 2,3E-08 4,4E-07
405 6,7601 2,2602 1,41E+05 16199 1,426-02 7,886-03 0,56 9,3607 2,7608 5,607
406 7,4E-01 2,4E02 1,56E+05 18015 1,566-02 9,24£-:03 0,59 1,0E-06 31608 6,16-07
407 8,0E-01 2,6E-02 1,77€+05 20368 1,69E-02 1,08E-02 0,64 1,1E-06 3,76-08 7,1E-07
408 8,5E-01 2,86-02 2,03€+405 23399 1,806-02 1,4E-02 0,69 1,26-06 4,2608 8,2607
409 9,1E01 3,06-02 2,36E405 27189 1,026-02 1,426-02 0,74 1,3E-06 4,908 95607
410 9,6E-01 3,1E02 2,76E+05 31728 2,03E:02 1,61E-02 0,80 1,4E-06 5,56-08 1,1E-06
411 1,06+00 33602 3,206405 36829 2,11E02 1,78E-02 084 1,4E-06 6,1E-08 1,26-06
412 9,7€-01 3,2E-02 3,67E+05 42246 2,06E-02 1,81E-02 0,88 1,4E-06 6,2E-08 1,2E-06
413 9,56-01 3,1E02 4,12E405 47393 2,00E-02 181602 0,91 1,3E-06 6,3£08 1,606
414 9,2E01 3,06-02 4,48E405 51579 1,956-02 1,806-02 092 1,36-06 6,2608 1,26-06
415 8,7E-01 2,9E-02 4,71E+05 54251 1,85E-02 1,73E-02 0,93 1,2E-06 6,0E-08 1,2E-06
416 8,3E01 2,7602 4,776405 54899 1,756-02 1,64E-02 094 1,26-06 5,76-08 1,16-06
217 7,8E-01 2,66-02 4,64£405 53475 1,666-02 1,556-02 093 1,1E-06 5,4E-08 1,06-06
418 7,4€-01 2,4E-02 4,36E+05 50213 1,56E-02 1,44€-02 0,92 1,1E-06 5,0E-08 9,86-07
419 6,9E-01 2,3602 3,96E405 45563 1,476-02 1,32602 0,90 1,06-06 4,6E-08 9,0E-07
420 6,5E-01 2,1E-02 3,48E+05 40091 1,37E-02 1,19€-02 0,87 9,4E-07 4,2E-08 8,1E-07
421 6,0E-01 2,0602 2,98E+05 34316 1,286-02 1,056-02 0,82 8,7607 3,7608 7,607
422 5,6E-01 1,86-02 2,49E405 28659 1,186-02 9,016-03 0,76 81607 32608 6,26-07
423 5,1E-01 1,76-02 2,04E+05 23459 1,09E-02 7,52E-03 0,69 7,5E-07 2,7E-08 5,2E-07
424 4,7601 1,56-02 1,64E+05 18868 9,94E-03 6,07E-03 0,61 6,8£-07 2,1E08 4,2607
425 4,2601 1,4E-02 1,306+05 15015 8,99E-03 4,746-03 0,53 6,26-07 1,76-08 3,36:07
426 3,86-01 1,2€-02 1,03E+05 11846 8,03E-03 3,59E-03 0,45 5,6E-07 1,3€-08 2,56-07
427 33E01 1,1E02 8,05E404 9267 7,086-03 2,636-03 037 49607 9,4E-09 1,86-07
428 2,9E-01 9,56-03 6,30£404 7252 613603 1,86E-03 0,30 43607 6,76-:09 1,36-07
429 2,4E01 8,0E-03 4,94E+04 5682 5,18E-03 1,286-03 025 3,6E-07 4,6E-09 8,9E-08
430 2,06-01 6,56-03 3,80E404 4473 4,236-03 8,476-04 0,20 3,06-07 30609 5,96-08
431 1,8E-01 5,9E-03 3,11E+04 3581 3,81E-03 6,24E-04 0,16 2,7E-07 2,2E-09 4,4E-08
432 1,66-01 52603 2,526404 2898 3,38E03 4,56E-04 013 2,4E07 1,66-09 3,608
433 1,4E-01 4,6E-03 2,08£404 2399 2,96E-03 3,356-04 011 2,1607 1,26-09 2,408
434 1,2E-01 3,96-03 1,76E+04 2032 2,54E-03 2,45E-04 0,10 1,86-07. 8,9E-10 1,7€-08
435 1,06-01 33603 1,516+04 1737 2,11E03 1,766-04 0,08 1,56-07 6,4E-10 1,608
436 9,4E:02 31603 1,36E+04 1568 1,096-03 1,506-04 0,08 1,4E-07 5,56-10 1,16-08
437 8,8E02 2,9E03 1,19E+04 1374 1,866-03 124604 0,07 13607 4,56-10 8,8E-09
438 82602 2,7603 1,076+04 1233 1,736-03 1,04E-04 0,06 1,26-07 3,8E-10 7,46-09
439 7,6E-02 2,56-03 1,00E+04 1152 161E-03 8,99E-05 0,06 1,1E-07 33610 6,4E-09
440 7,0E:02 2,3603 9,50E+03 1104 1,486-03 7,956-05 0,05 1,1E-07 2,96-10 5,76-09
441 6,6E-02 2,2603 9,18£+03 1056 1,406-03 7,186-05 0,05 1,0€-07 2,6E-10 5,16-00
442 6,2E-02 2,0E-03 8,77€+03 1009 1,31E-03 6,45E-05 0,05 9,4€-08 2,4E-10 4,6E-09
443 5,8E-02 1,96-03 8,32£403 958 1,236-03 5,73605 0,05 8,8E-08 2,1E10 4,1E:09
444 54E:02 1,86-03 7,86E403 905 1,146-03 5,05E-05 0,04 8,208 1,9E-10 3,66-00
445 5,0E-02 1,6E-03 7,64E+03 879 1,06€-03 4,55€-05 0,04 7,6E-08 1,7€-10 3,3e-09
446 4,6E-02 1,56-03 7,586+03 872 9,73E04 4,15€-05 0,04 7,06-08 1,56-10 3,06-09
447 4,2E-02 1,4E-03 7,44E+03 857 8,88E-04 3,72E-05 0,04 6,4E-08 1,4€-10 2,7E-09
448 38E02 1,26-03 7,506403 864 8,03E:04 3,40E-05 0,04 5,8E-08 13610 2,56-09
449 34E02 1,1E-03 7,36E403 848 7,196-:04 2,986-05 0,04 52608 1,1E-10 2,609
450 3,0E-02 9,8E-04 7,51E+03 865 6,34E-04 2,68E-05 0,04 4,6E-08 1,0E-10 2,0E-09
451 2,9602 9,56-04 7,12E+03 820 6,13604 2,46E-05 0,04 4,56-08 93611 1,86-09
452 2,86-02 9,1E-04 7,16E403 825 592604 2,39E-05 0,04 43608 9,0E-11 1,86-09
453 2,7€-02 8,8E-04 6,93E+03 797 5,71E-04 2,23E-05 0,04 4,2€-08 8,4E-11 1,6E-09
454 2,66-02 8,56-04 7,136403 821 5,50E-04 2,21E-05 0,04 4,16-08 8,4E-11 1,66-09
455 2,5602 81604 6,99E+03 805 529604 2,086-05 0,04 3,96-08 7,96-11 1,56-00
456 2,4E02 7,86-04 6,87E+03 790 5,076-:04 1,976-05 0,04 3,8E-08 7,56-11 1,56-09
457 23602 7,56-04 6,78E+03 780 4,866-04 1,86E-05 0,04 3,6E-08 71611 1,46-09
458 2,2E-02 7,2E-04 6,98E+03 803 4,65E-04. 1,83E-05 0,04 3,5E-08 7,0E-11 1,4E-09
459 2,1E02 6,86-04 6,87E+03 790 4,44E04 1,72605 0,04 33608 6,6E-11 1,36-09
460 2,0602 6,56-04 6,80E403 783 4,236-04 1,626-05 0,04 32608 62611 1,609
461 1,96-02 6,2E-04 6,68E+03 769 4,02E-04 1,52E-05 0,04 3,0E-08 5,8E-11 1,1E-09
462 1,86-02 59604 6,89E+03 793 381604 1,486-05 0,04 2,96-08 57611 1,16-09
463 1,76-02 5,56-04 6,56E403 755 3,50E-04 1,336-05 0,04 2,76-08 52611 1,06-09
464 1,66-02 52604 6,91E+03 7% 3,38E04 1,32605 0,04 2,56-08 51E11 9,9E-10
465 1,56-02 49604 6,83£+03 786 317604 1,22605 0,04 2,4E-08 47611 9,2E-10
466 1,4E-02 4,6E-04 6,55E+03 754 2,96E-04 1,09E-05 0,04 2,2E-08 4,3e-11 8,3E-10
467 1,36-02 4,2608 6,72E403 774 2,75604 1,04E-05 0,04 2,1E08 41611 7,9610
468 1,26-02 39604 6,68£+03 770 2,54E-04 9,58E-06 0,04 1,9E-08 37611 7,36-10
469 1,1€-02 3,6E-04 6,80E+03 783 2,33E-04 8,93E-06 0,04 1,8E-08 3,5E-11 6,86-10
470 1,06-02 33604 7,19+03 828 2,11E04 8,57€-06 0,04 1,608 34E11 6,56-10
471 9,0£-:03 2,96-04 7176403 826 1,006-04 7,706-06 0,04 1,5E-08 3,0E-11 5,96-10
472 8,0E:03 2,6E-04 7,31E+03 842 1,696-04 6,97E-06 0,04 1,36-08 2,7E11 53610
473 7,0603 2,3604 7,65E403 881 1,486-04 6,38E-06 0,04 1,1E-08 2,56-11 4,9E-10
474 6,0E-03 2,0E-04 7,59E+03 874 1,27€-04 5,43E-06 0,04 9,8E-09 2,1E-11 4,2E-10
475 5,06-03 1,6E-04 7,81E+03 899 1,06E-04 4,65E-06 0,04 8,609 18611 3,66-10
476 4,0E03 13604 8,01£+03 922 8,46E-05 3,81E-06 0,05 6,56-09 1,56-11 2,96-10
477 3,0E-03 9,8E-05 7,83E+03 901 6,34E-05 2,79E-06 0,04 4,9E-09 1,1E-11 2,2E-10
478 2,0603 6,56-05 8,08E+03 931 4,23E05 1,926-06 0,05 33609 7,7612 1,56-10
479 1,06-03 33605 7,96E+03 917 2,11E05 9,476-07 0,04 1,6E-09 38E-12 7,461
480 0,0E+00 0,0E+00 8,50E+03 978 0,00E+00 0,00E+00 / 0,0E+00 0,0E+00 0,0E+00
232 0,76 4,906-01 3,106-01 0,29 33605 1,1E-06 2,16-05
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10. Calculation sheet for RB-g

£ Absorbed power in

liep 0,35 A T 0,9 n T 19 s liquid thin film 3,376-02
aps [W]
Mean photon
Uiep 68 v Pavieo 033 w Airr 1,6E-03 m absorption efficiency 0,19
M photonabs
Z Mole of photons
available over entire
Pey 238 w 8. 8,5€-03 w Airrch 1,06-03 m* emission range on 1,86-05
structured surface
Pghotons cn [MOI]
Z Mole of absorbed
N 0,156 " € sens 0,000 mol-L ™ hc 2,06-25 Jm PhOtons Ny, photons 1,56-07
[mols*]
£ Mole photons
) absorbed within
Pio 037 w 5 5,0E-05 m Nj 6,0E423 mol [ —— 2,9€-06
Plabs photons [MO!]
Mole of photons
. . .| Molar decadic Available radiant . Photon |available on structured |  Mole of photons Mole photons
Relative radiant |Entire radiant Py 1ot Absorbed power in N e .
Wavelength extinction  [extinction power on ST PR absorption surface at specific | absorbed at specific | absorbed per
power power S S liquid thin film ok . !
coefficient structured surface efficiency wavelength per wavelength residence time
residence time
A Prein [2) 2 2N Parch P absh Mphoton abs Nphotons ch At Nabs photons A Nabs photons At
[nm] [nm™] w-am?] [ (MMem™am?] | (m®nm?] W:nm?] [W-nm?] [nm™] [mol-nm™] [mol-nm™s™] [mol-nm™]
480 0,04 34E:04 4,55E403 524 2,19E-04) 5,67E-06 / 1,76-:08 23611 4,426-10
481 0,05 4,06-04 4,79E403 551 2,61E-04 7,09E-06 0,03 2,0E-08 2,8E-11 5,5€-10
482 0,06 4,7€-04 5,01E+03 577 3,02E-04 8,59E-06 0,03 2,4E-08 3,56-11 6,7E-10
483 0,06 5,3E-04 5,24E+03 603 3,436-04 1,02€-05 0,03 2,76-08 4,1E-11 8,0E-10
484 007 5,96-04 5,45E403 627 3,84E-04 1,196-05 0,03 3,06-08 4,8E-11 9,310
485 0,08 6,6E-04 5,656+03 651 4,256-04 1,36E-05 0,03 3,3£:08 5,56-11 1,1E:09
486 009 7,604 5,83E+03 672 4,66E-04 1,54E-05 0,03 3,76-08 6,3E-11 1,26:09
487 0,09 7,8E-04 6,01E+03 692 5,08E-04 1,73E-05 0,03 4,0E-08 7,0E-11 1,4E-09
488 0,10 8,56-04 6,18E+03 711 5,49E-04 1,92€-05 0,03 4,3E-08 7,86-11 1,56-:09
489 011 9,76-04 6,35£403 731 6,276-04 2,25E-05 0,04 5,0E-08 9,2€-11 1,86-09
490 013 1,1E:03 6,53E+03 752 7,056-04 2,60€-05 0,04 5,6E-08 1,1E-10 2,1€-09
491 014 1,2€-03 6,72E+03 773 7,84E-04 2,97€-05 0,04 6,3£-08 1,2€-10 2,4€-09
492 0,16 1,3€-03 6,92E+03 797 8,62E-04 3,37E-05 0,04 6,9E-08 1,4E-10 2,76-09
493 017 1,56-03 7,156+03 823 9,41E-04 3,79€-05 0,04 7,56-08 1,6E-10 3,06-09
494 019 1,66-03 7,41€403 853 1,02€-03 4,26E-05 0,04 8,2E-08 1,8E-10 3,4€-09
495 0,20 1,7E-03 7,71E+03 887 1,10E-03 4,76E-05 0,04 8,8E-08 2,0E-10 3,8E-09
496 023 2,0£-03 8,04E+03 926 1,27€-03 5,76€-05 0,05 1,06-07 2,4E-10 4,6E-09
497 026 2,603 8,44E403 972 1,456-03 6,876-05 0,05 1,607 2,96-10 55609
498 030 2,5€-03 8,80E+03 1023 1,62€-03 8,106-05 0,05 1,3£:07 3,4E-10 6,6E-09
499 033 2,8E-03 9,40E+03 1082 1,80E-03 9,48E-05 0,05 1,56-07 4,06-10 7,7€-09
500 0,36 3,0E-03 9,97E+03 1148 1,98€-03 1,10E-04 0,06 1,6E-07 4,6E-10 8,9E-09
501 0,40 3,4E-03 1,06E+04 1222 2,19€-03 1,30€-04) 0,06 1,8€-07 5,4E-10 1,1E-08
502 044 3,76-03 1,136+04 1303 2,406-:03 1,516-04 0,06 2,0£-07 6,3E-10 1,26-08
503 0,48 4,06-03 1,21E+04 1393 2,61E-03 1,76E-04. 0,07 2,1€:07 7,4E-10 1,4£-08
504 051 4,4E-03 1,30E404 1492 2,82€-03 2,03€-04 0,07 2,36:07 8,5E-10 1,76-08
505 0,55 4,7€-03 1,39E+04 1600 3,03E-03 2,33E-04 0,08 2,5€-07 9,8E-10 1,9E-08
506 0559 5,0E-03 1,49E+04 1718 3,256-03 2,67€-04) 0,08 2,7€:07 1,1€-09 2,26:08
507 063 5,36-03 1,606+04 1844 3,46E-03 3,04E-04 0,09 2,86-07 1,36-09 2,56-08
508 0,67 5,7E-03 1,72E+04. 1980 3,67E-03 3,46E-04 0,09 3,0£-07 1,5E-09 2,9E-08
509 071 6,0E-03 1,856+04 2126 3,88E-03 3,91€-04 0,10 3,26:07 1,76-09 3,2€-08
510 0,75 6,3E-03 1,98E+04 2278 4,09€-03 4,40E-04 0,11 3,4E-07 1,9€-09 3,6E-08
511 078 6,6E-03 2,11E+04 2435 4,30E-03 4,936-04 011 3,6E-07 2,1E-09 4,1€-08
512 082 7,06-03 2,25E+04 2593 4,51E-03 5,49E-04 012 3,86-07 2,36:09 4,6E-08
513 0,86 7,3€-03 2,39E+04 2753 4,73€-03 6,08E-04. 0,13 3,9€-07 2,6E-09 5,1€-08
514 0,90 7,6E-03 2,53E+04 2911 4,94E-03 6,69E-04 0,14 4,107 2,9E-09 5,6E-08
515 092 7,76-03 2,66E+04 3062 502603 7,13604 0,14 42,2607 3,1E-09 6,0£-08
516 093 7,9E-03 2,786+04 3201 5,10€-03 7,55E-04, 015 4,307 3,3£:09 6,3€-08
517 095 8,0E-03 2,89E404 3324 519603 7,94E-04 0,15 4,4E07 3,4E-09 6,76-08
518 0,96 8,1E-03 2,98E+04 3431 5,27E-03 8,30E-04 0,16 4,4E-07 3,6E-09 7,0E-08
519 097 8,2€-03 3,056+04 3514 5,32€-03 8,586-04 0,16 4,56-07 3,76-09 7,26-08
520 098 8,2€-03 3,10£404 3571 535603 8,756-04 0,16 45607 3,86-09 7,4E-08
521 0,98 8,3E-03 3,13E+04 3604 5,38E-03 8,87E-04 0,16 4,6E-07. 3,9E-09 7,5E-08
522 1,00 8,5€-03 3,14E+04 3612 5,49E-03 9,076-04 017 4,707 4,06-09 7,7€-08
523 098 8,3£-03 3,13£404 3599 5,40E-03 8,89E-04 0,16 4,6E-07 3,96-09 7,56-08
524 097 8,2€-03 3,106+04 3568 5,30E-03 8,676-04 0,16 4,56-07 3,8E-09 7,4E-08
525 095 8,0E-03 3,06E+04 3520 5,21E-03 841E-04 0,16 4,4E-07 3,76-09 7,2€-08
526 0,92 7,8E-03 3,01E+04 3464 5,05E-03 8,03E-04 0,16 4,3€-07. 3,5E-09 6,9E-08
527 0,89 7,5€-03 2,96E+04 3402 4,88E-03 7,64-04 0,16 4,607 3,4E-09 6,5€-08
528 0386 7,36-03 2,90E+04 3340 4,72603 7,66-04 0,15 4,06:07 3,609 6,208
529 083 7,0£-03 2,85E+04 3281 4,55€-03 6,80E-04. 015 3,9£:07 3,0£-09 5,9E-08
530 0,80 6,8E-03 2,81E+04 3234 4,39E-03 6,55E-04 015 3,86-07 2,9E-09 5,6E-08
531 0,77 6,5E-03 2,78E+04 3198 4,22€-03 6,24E-04 0,15 3,6E-07 2,8E-09 5,4E-08
532 074 6,3£:03 2,76E+04 3181 4,06€-03 5,97€-04 015 3,56-07 2,76-09 5,2€-08
533 071 6,0E-03 2,76E+04 3181 3,90£-03 5,736-04 0,15 3,46-07 2,66-09 5,0£-08
534 0,68 5,8E-03 2,786+04 3206 3,736-03 5,53€-04. 015 3,2607 2,56-09 4,8E-08
535 0,65 5,5€-03 2,83E+04 3254 3,57€-03 5,35€-04 0,15 3,1E07 2,4E-09 4,7€-08
536 0,62 5,2E-03 2,89E+04 3329 3,40E-03 5,22E-04 0,15 3,0E-07 2,36-09 4,56-08
537 059 5,0E-03 2,986+04 3430 3,24E-03 5,10€-04 0,16 2,8£-07 2,36:09 4,4E-08
538 0556 4,76-03 3,00E+04 3559 3,07€-03 5,01E-04 0,16 2,7€-07 2,36-09 4,4€-08
539 0,53 4,56-03 3,23E+04 3719 2,91E-03 4,93E-04 0,17 2,5E-07 2,26-09 4,3E-08
540 0,50 4,26-03 3,39E+04 3907 2,74E-03 4,876-04 018 2,4E-07 2,2€-09 4,3€-08
541 0,47 3,96-03 3,58E+04 4124 2,56E-03 4,77€-04 0,19 2,2E-07 2,2E-09 4,2E-08
542 043 3,76:03 3,79E+04 4369 2,386-03 4,676-04 0,20 2,1E:07 2,1E-09 4,1€-08
543 040 3,4E-03 4,036+04 4642 2,19E-03 4,556-04 021 1,9€-07 2,1E-09 4,0€-08
544 037 3,1E-03 4,30E+04 4952 2,01E-03 4,41E-04 0,22 1,8E-07 2,0E-09 3,9E-08
545 033 2,8€-03 4,59E404 5289 1,83€-03 4,256-04 023 1,6E-07 1,9E-09 3,8E-08
546 030 2,56-03 4,916+04 5657 1,656-03 4,06E-04 0,25 1,56-07 1,8E-09 3,6E-08
547 028 2,4E-03 5,26E+04 6058 1,55E-03 4,066-04 026 1,4£:07 1,96-09 3,6E-08
548 027 2,36:03 5,64E+04 6491 1,46E-03 4,06E-04 028 1,36:07 1,9€-09 3,6E-08
549 0,25 2,1E-03 6,05E+04 6965 1,37€-03 4,03E-04 0,29 1,2E-07 1,9E-09 3,6E-08
550 023 2,0£-03 6,48E+04 7458 1,28€-03 3,99€-04) 031 1,1€-07 1,8€-09 3,6E-08
551 022 1,8E-03 6,93E+04 7984 1,19E-03 3,91€-04 033 1,1E-07 1,8E-09 3,5E-08
552 0,20 1,7E-03 7,40E+04 8519 1,10E-03 3,81E-04 0,35 9,8E-08 1,8E-09 3,4E-08
553 018 1,56-03 7,88E+04 9069 1,00€-03 3,656-04 036 9,0E-08 1,76-09 33€-08
554 017 1,4E-03 8,376+04 9642 9,05€-04 3,46E-04 038 8,1E-08 1,6E-09 31E08
555 015 1,26-03 8,86E+04 10197 8,00E-04 3,236-04) 0,40 7,3£:08 1,56-09 2,96-08
556 013 1,1E-03 9,33E+04 10738 7,136-04 2,96E-04 0,42 6,4E-08 1,4E-09 2,76-08
557 0,12 1,0E-03 9,76E+04 11235 6,72E-04 2,89E-04. 0,43 6,1E-08 1,3€-09 2,6E-08
558 012 9,76-04 1,02E+05 11694 6,31E-04 2,79€-04) 044 5,76-08 1,36-09 2,5€-08
559 011 9,1E-04 1,056+05 12088 5,90E-04 2,68E-04 0,45 5,4E-08 1,26-09 2,4E-08
560 0,10 8,5E-04 1,08E+05 12396 5,49E-04 2,536-04) 0,46 5,0E-08 1,26-09 2,308
561 0,10 8,1E-04 1,09E405 12531 5,24E-04 2,44-04 047 4,86-08 1,1E-09 2,2€-08
562 0,09 7,7E-04 1,09E+05 1259 4,99E-04 2,33E-04 0,47 4,6E-08 1,1E-09 2,1E-08
563 0,09 7,36:04 1,00E+05 12542 4,74E-04 2,21€-04) 047 4,36-08 1,0£-09 2,06-08
564 008 6,96-04 1,076+05 12208 4,496-04 2,06E-04 0,46 4,1E-08 9,7€-10 1,9E-08
565 0,08 6,5E-04 1,04E+05 11956 4,24E-04 1,91E-04 0,45 3,9E-08 9,0E-10 1,8€-08
566 0,07 6,26-04 9,94E+04 11447 3,99E-04 1,74€-04) 044 3,76-08 8,2€-10 1,66-08
567 0,07 5,8E-04 9,43E+04 10854 3,74€-04 1,57E-04 0,42 3,4E-08 7,4E-10 1,4€-08
568 0,06 5,4E-04 8,81E+04 10146 3,49E-04 1,39E-04) 0,40 32608 6,6E-10 1,3£-08
569 0,06 5,0E-04 8,156+04 9384 3,24E-04 1,21E-04 037 3,0E-08 5,8E-10 1,1E-08
570 0,05 4,6E-04. 7,46E+04 8593 2,99E-04 1,05E-04 0,35 2,8E-08 5,0E-10 9,7E-09
571 0,05 4,604 6,776+04 779 2,74E-04 8,856-05 032 2,56-08 4,610 8,2€-09
572 0,05 4,0E-04 6,08E+04 7002 2,62E-04 7,74E-05 0,30 2,4E-08 3,76-10 7,2E-09
573 0,05 3,9E-04 5,426+04 6241 2,506-04 6,70€-05 027 2,3£:08 3,2E-10 6,26-09
574 004 3,76-04 4,79E+04 5512 2,386-04 5,73€-05 024 2,26-08 2,7€-10 5,3€-09
575 0,04 3,5E-04 4,21E+04 4842 2,26E-04 4,85E-05 0,22 2,1E-08 2,3E-10 4,56-09
576 0,04 3,3E-04 3,67E+04 4226 2,136-04 4,06€-05 0,19 2,0£-08 2,0E-10 3,8E-09
577 004 3,16-04 3,19E404 3669 2,01€-04 3,37€-05 017 1,9E-08 1,6E-10 3,2€-09
578 0,03 2,9E-04 2,75E+04 3167 1,89-04 2,77€-05 015 1,86-08 1,36-10 2,6E-09
579 0,03 2,76-04 2,36E+04 2716 1,77€-04. 2,25€-05 013 1,76-08 1,1E-10 2,1€-09
580 0,03 2,5E-04 2,02E+04 2326 1,65E-04 1,81E-05 / 1,6E-08 8,8E-11 1,70246E-09
39,495 033 2,176-01 337602 0,19 1,8E-05 1,56-07 2,9-06
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