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Introduction

A preliminary analysis has been performed for the following data

o  10runs for endpoints 111,112 & 113 (APAs 3 and 4) taken on 14/06/2024
o 11 runsfor endpoint 109 (APA 2) taken on 17/06/2024
o  ~30runs for endpoints 104, 105 & 107 (APA 1) taken on 17-18/06/2024 (ongoing analysis)

A 270-nm LED, biased with 30V, was used in every case

For each APA, the data taking consists of an scan of the pulse bias percent 270nm -thisisthe
variable that lets us tune the LED light intensity. Its spanis (0, 4095]

We acquired roughly
o 7k waveforms per channel and per run for APA 1
o  5kwaveforms per channel and per run for APAs 2,3 &4

The goal is to find a minimal set of LED configurations that yield at least one proper charge
histograms for every channel in all four APAs
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APAs 3 &4

Run
number

27089

27090
27091
27092
27093
27094
27095
27096
27097
27098

e Apreliminary analysis of the data for 10 runs with endpoints 111, 112 and 113 (APAs 3 and 4) taken on 14/06/2024 has been performed

Light was pointing to the center of APAs 3 & 4 plane (channel mask = 1)

o O 0o O O O O

LED coupled to polymicro fiber - ticks width = 1 (4ns)

10 runsin total (27089-27098) - 90 seconds each

Scanningpulse bias percent 270nm from 400t0 2200 instepsof 200
10 Hz DAQ trigger rate

6250 Hz trigger ad-hoc 0x7

~5000 waveforms per channel and per run

e  For most channels, we found at least one LED configuration which yields a proper calibration charge histograms
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fit':: E':?“/‘r:" Shifter e::osrt En‘;‘::;'i:ls #triggers  type Configuration
Changes in seed to correct a typo --> solved errors in APA34 configurations. THRESHOLD set back to 9000 and redout is back!! &5
1732 0 fpersz 12113 LED 7 onm: S3P.confip mask channett, icks w1, Pulse.bias_percont 270w 400
17:36 90 s Iperez 111,112,113 LED Pulse_bias_percent_270nm: 600
17:39 90's Iperez 111,112,113 LED Pulse_bias_percent_270nm: 800 B
17:42 90's Iperez 111,112,113 LED Pulse_bias_percent_270nm: 1000
17:46 90's Iperez 111,112,113 LED Pulse_bias_percent_270nm: 1200
17:52 90 s Iperez 111,112,113 LED Pulse_bias_percent_270nm: 1400
17:54 90's Iperez 111,112,113 LED Pulse_bias_percent_270nm: 1600
17:56 90 s Iperez 111,112,113 LED Pulse_bias_percent_270nm: 1800
17:59 90 s Iperez 111,112,113 LED Pulse_bias_percent_270nm: 2000 APA3 &4
18:03 90's Iperez 111,112,113 LED Pulse_bias_percent_270nm: 2200
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pulse bias percent 270nm =

Run 27089 - apa_3
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—— (1,1) - C. H. of 5667 Wf(s)
—— (1,2) - C. H. of 5639 Wf(s)
—— (1,3) - C. H. of 5622 WK(s)
—— (1,4) - C. H. of 5627 WK(s)
—— (2,1) - C. H. of 4629 WK(s)
—— (2,2) - C. H. of 4477 Wi(s)
—— (2,3) - C. H. of 4411 Wf(s)
—— (2,4) - C. H. of 4321 WK(s)
—— (3,1) - C. H. of 5608 Wf(s)
—— (3,2) - C. H. of 5670 Wf(s)
—— (3,3) - C. H. of 5680 Wf(s)
—— (3,4) - C. H. of 5621 WK(s)
—— (4,1) - C. H. of 4765 WK(s)
—— (4,2) - C. H. of 4522 Wf(s)
—— (4,3) - C. H. of 4335 Wf(s)
—— (4,4) - C. H. of 4320 WK(s)
—— (5,1) - C. H. of 4907 Wf(s)
—— (5,2) - C. H. of 5138 Wf(s)
—— (5,3) - C. H. of 5272 Wf(s)
—— (5,4) - C. H. of 5490 WK(s)
—— (6,1) - C. H. of 5097 WK(s)
—— (6,2) - C. H. of 5297 WK(s)
—— (6,3) - C. H. of 5426 Wf(s)
—— (6,4) - C. H. of 5557 WK(s)
—— (7,1) - C. H. of 5635 Wf(s)
—— (7,2) - C. H. of 5501 WK(s)
—— (7,3) - C. H. of 5177 Wf(s)
—— (7,4) - C. H. of 4979 WK(s)
—— (8,1) - C. H. of 4368 Wf(s)
—— (8,2) - C. H. of 4447 Wf(s)
—— (8,3) - C. H. of 4575 Wf(s)
—— (8,4) - C. H. of 4792 WK(s)
—— (9,1) - C. H. of 4863 WK(s)
—— (9,2) - C. H. of 5037 WK(s)
—— (9,3) - C. H. of 5405 WK(s)
H

—— (9,4) - C. H. of 5552 WK(s)
—— (10,1) - C. H. of 4299 Wf(s)
—— (10,2) - C. H. of 4404 Wf(s)
—— (10,3) - C. H. of 4688 Wf(s)
—— (10,4) - C. H. of 4920 W(s)

Run 27089 - apa_4

400 400
300 300 300 300
200 200 200 200
100 100 100 100
0 0 o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400
300 500 300 300
200 200, 200 200
100 100 100 100
o 0 o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 Sl 300 400
200 500 300
200 200
100 J 100 100 100
o 0 o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 400
300 300 100
200 200 200 %
100 100 100
o 0 [ 0 —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300
200 60 200 200
100 100 100 100
o o o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
150
400 400
300 100 S
200 200 200
100 50 J
0 —— 0 0 e 0 —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400 400
300 300 300 200
200 200 200 200
100 100 100 100
o — 0 — o - 0 —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 300 300 300
200 200 200 200
100 100 100 100
o 0 0~ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 100 400 400
300
200 50 200 200
100
0 —— 0 — [ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60Kk 0 20k 40k 60k
400 400
400 400
300 300 300
200 200 200 200
100 100 100
0- o o 0- T ——
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

—— (1,1) - C. H. of 4644 Wf(s)
—— (1,2) - C. H. of 4625 Wf(s)
— (1,3) - C. H. of 4645 Wf(s)
—— (1,4) - C. H. of 4789 WK(s)
—— (2,1) - C. H. of 4760 Wf(s)
—— (2,2) - C. H. of 4665 WH(s)
—— (2,3) - C. H. of 4625 WK(s)
—— (2,4) - C. H. of 4646 Wf(s)
—— (3,1) - C. H. of 4916 WH(s)
—— (3,2) - C. H. of 5136 Wf(s)
—— (3,3) - C. H. of 5329 Wf(s)
—— (3,4) - C. H. of 5466 Wf(s)
—— (4,1) - C. H. of 5393 WK(s)
—— (4,2) - C. H. of 5320 W(s)
—— (4,3) - C. H. of 5248 WK(s)
—— (4,4) - C. H. of 5063 Wf(s)
—— (5,1) - C. H. of 4617 WH(s)
—— (5,2) - C. H. of 4648 Wf(s)
—— (5,3) - C. H. of 4682 Wf(s)
—— (5,4) - C. H. of 4730 W(s)
—— (6,1) - C. H. of 5130 W(s)
—— (6,2) - C. H. of 5275 WK(s)
—— (6,3) - C. H. of 5538 Wf(s)
—— (6,4) - C. H. of 5505 Wf(s)
—— (7,1) - C. H. of 5555 Wf(s)
—— (7,2) - C. H. of 5471 Wf(s)
—— (7,3) - C. H. of 5396 WH(s)
—— (7,4) - C. H. of 5260 Wf(s)
—— (8,1) - C. H. of 4875 Wf(s)
—— (8,2) - C. H. of 4882 WK(s)
—— (8,3) - C. H. of 5059 Wf(s)
—— (8,4) - C. H. of 5119 Wf(s)
—— (9,1) - C. H. of 5118 Wf(s)
—— (9,2) - C. H. of 4984 Wf(s)
—— (9,3) - C. H. of 4953 W(s)
—— (9,4) - C. H. of 4885 WK(s)

—— (10,1) - C. H. of 4620 Wf(s)
—— (10,2) - C. H. of 4705 Wf(s)
—— (10,3) - C. H. of 4794 Wf(s)
—— (10,4) - C. H. of 4837 Wf(s)



pulse bias percent 270nm

Run 27090 - apa_3
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—(23)-cC
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——(44)-C
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—(52)-C
—(53)-C
—(54)-C
—(61)-C
—(62)-C.
—(6,3)-C
——(64) - C
—(@.1)-C
—(7,2)-C
—(7,3)-C
—(74)-C
—@1-C
—(82)-C
—(83)-C
—(84)-C
—1-cC
—(9,2)-C
—(9,3)-C
—(94)-C

. H. of 5887 Wf(s)
. H. of 5921 Wf(s)
. H. of 5991 Wf(s)
. H. of 5998 Wf(s)
. H. of 4967 WF(s)
. H. of 4804 Wf(s)
. H. of 4747 Wf(s)
. H. of 4606 WF(s)
. H. of 5798 Wf(s)
. H. of 5911 Wf(s)
. H. of 5962 WF(s)
. H. of 5934 Wf(s)
. H. of 5041 WF(s)
. H. of 4904 Wf(s)
. H. of 4656 Wf(s)
. H. of 4595 Wf(s)
. H. of 5217 Wf(s)
. H. of 5446 WF(s)
. H. of 5509 WF(s)
. H. of 5714 Wf(s)
. H. of 5421 Wf(s)
. H. of 5726 Wf(s)
. H. of 5851 Wf(s)
. H. of 5919 Wf(s)
. H. of 6006 Wf(s)
. H. of 5897 Wf(s)
. H. of 5519 WF(s)
. H. of 5285 Wf(s)
. H. of 4557 Wf(s)
. H. of 4729 Wf(s)
. H. of 4879 Wf(s)
. H. of 5054 Wf(s)
. H. of 5111 WF(s)
. H. of 5310 Wf(s)
. H. of 5608 Wf(s)
. H. of 5723 Wf(s)

—— (10,1) - C. H. of 4502 Wf(s)
—— (10,2) - C. H. of 4687 Wf(s)
—— (10,3) - C. H. of 4930 Wf(s)
—— (10,4) - C. H. of 5141 Wf(s)

Run 27090 - apa_4
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. of 5020 WF(s)

. of 5016 WF(s)

. of 5015 Wf(s)

. of 5124 Wf(s)

. of 5112 Wf(s)

. of 5080 Wf(s)

. of 5006 Wf(s)

. of 4995 Wf(s)

. of 5139 WF(s)

. of 5352 WF(s)

. of 5638 Wf(s)

. of 5769 Wf(s)

. of 5732 Wf(s)

. of 5631 Wf(s)

. of 5535 Wf(s)

. of 5329 WF(s)

. of 4919 WF(s)

. of 4922 Wf(s)

. of 4959 W(s)

. of 5005 Wf(s)

. of 5451 Wf(s)

. of 5686 Wf(s)

. of 5920 WF(s)

. of 5843 WF(s)

. of 5875 Wf(s)

. of 5891 Wf(s)

. of 5834 W(s)

. of 5627 Wf(s)

. of 4937 WF(s)

. of 5006 Wf(s)

. of 5241 WF(s)

. of 5388 WF(s)

. of 5360 Wf(s)

. of 5154 Wf(s)

. of 5052 Wf(s)

. of 4913 WF(s)

— ——(10,1) - C. H. of 4975 Wf(s)
—— (10,2) - C. H. of 4906 Wf(s)
—— (10,3) - C. H. of 4945 Wf(s)
—— (10,4) - C. H. of 4906 Wf(s)



pulse bias percent 270nm

Run 27091 - apa_3
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—— (10,1) - C. H. of 4292 Wf(s)
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—— (10,2) - C. H. of 4435 Wf(s)
—— (10,3) - C. H. of 4728 Wf(s)
—— (10,4) - C. H. of 4891 W(s)

Run 27091 - apa_4
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100 100 100 100 —A{1;8) ~ G
0 0 0- 0 —(14)-C.
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k {3ajeic
400 — s
400 (22)-c
o 300 300 00 —@y-c
200 200 200 200 24 -C
100 100 100 100 s
0 0 0- 0 31)-C
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k ——(32)-C
—@33)-C
300 400
300 300 300 —((34)-C
200 200 200 200 —@n-c
100 100 100 100 —(42)-C
0 0- 0 0~ —@3)-c
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4.4)-C.
300 400 —(s51)-C.
igg 200 200 109 —s2)-c
o 100 200 50 —(s3)-C.
o 0 wg o ——Ga-c
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 6ok —(61)-C
300 —(62)-C.
200 200 200 200 — EZ':; . g
100 100 100 100 —(71-C
0- 0 o 0 —— —(7,2)-C.
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (73 ._c
—(74)-C.
400 400 100 400 —(8,1)-C.
200 200 50 200 —@82)-C
b )l 0 | . i L .| . | —(83)-C
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (84 -C
—@©1-C
400 400, 400 400 ——(92)-C.
300 300 300 300 (9,3)-C
200 200 200 200 : ‘
100 100 100 100 (9,4) - C.
o o o [ — 0 o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 200 =~ S
200 200 200 200
100 100 100 100
0 — o [ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 100 400 400
300 300
200 50 200 200
100 100
0 — o e [ 0-
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400 400
300 300 300 300
200 200 200 200
100 100 100 100
o - 0 [ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

—— (10,2) - C. H. of 4604 Wf(s)
—— (10,3) - C. H. of 4631 Wf(s)
—— (10,4) - C. H. of 4668 Wf(s)



pulse bias percent 270nm =

Run 27092 - apa_3

1000

400 400 400 400,
300 300 300
200 200 200 200
100 100 100
0 [ o [
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300
200 200 80
200 40
100 100 1og 20
0 [ [ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400
300 400 300
200 200 200 200
100 100
0 [ o o-
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
200
300
500 200 200 150
100
100
100 100 %0
0 [ [ o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400
400 400
300 300 300
200 200 200 200
100 100 100
0 0 o o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400 400
300 300 300 300
200 200 200 200
100 100 100 100
0 — 0 — > 0 e | 0 Lo N
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 150
300 300 Bl 200
200 200 200
100 100 50 100
0 e ——— 0o —— 0 e o —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 300 300 300
200 200 200 200
100 100 100 100
0 0 o o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400
300 300 300 .
200 200 200 200
100 100 100
0 [ o o —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400 400
300 300
200 200 200 200
100 100
0 0 L 0~/ \— 0-
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

—— (1,1) - C. H. of 5522 Wf(s)
—— (1,2) - C. H. of 5615 Wf(s)
—— (1,3) - C. H. of 5653 WK(s)
—— (1,4) - C. H. of 5643 WK(s)
—— (2,1) - C. H. of 4671 Wf(s)
—— (2,2) - C. H. of 4576 Wf(s)
—— (2,3) - C. H. of 4497 Wf(s)
—— (2,4) - C. H. of 4405 WK(s)
—— (3,1) - C. H. of 5436 Wf(s)
—— (3,2) - C. H. of 5559 Wf(s)
—— (3,3) - C. H. of 5667 WK(s)
—— (3,4) - C. H. of 5687 WK(s)
—— (4,1) - C. H. of 4704 WK(s)
—— (4,2) - C. H. of 4629 Wf(s)
—— (4,3) - C. H. of 4444 Wf(s)
—— (4,4) - C. H. of 4419 WK(s)
—— (5,1) - C. H. of 4847 WK(s)
—— (5,2) - C. H. of 5042 Wf(s)
—— (5,3) - C. H. of 5151 Wf(s)
—— (5,4) - C. H. of 5292 WK(s)
—— (6,1) - C. H. of 5196 WK(s)
—— (6,2) - C. H. of 5456 WF(s)
—— (6,3) - C. H. of 5570 Wf(s)
—— (6,4) - C. H. of 5664 Wf(s)
—— (7,1) - C. H. of 5701 WK(s)
—— (7,2) - C. H. of 5642 WK(s)
—— (7,3) - C. H. of 5278 Wf(s)
—— (7,4) - C. H. of 5074 WK(s)
—— (8,1) - C. H. of 4458 Wf(s)
—— (8,2) - C. H. of 4582 WK(s)
—— (8,3) - C. H. of 4687 Wf(s)
—— (8,4) - C. H. of 4877 WK(s)
—— (9,1) - C. H. of 4806 WK(s)
—— (9,2) - C. H. of 4960 WK(s)
—— (9,3) - C. H. of 5235 Wf(s)
—— (9,4) - C. H. of 5372 WK(s)
—— (10,1) - C. H. of 4378 Wf(s)
—— (10,2) - C. H. of 4534 Wf(s)
—— (10,3) - C. H. 0f 4772 Wf(s)
—— (10,4) - C. H. of 4916 W(s)

Run 27092 - apa_4

400 400
300 300 300 300 —— (1,1) - C. H. of 4599 WK(s)
200 200 200 200 —— (1,2) - C. H. of 4655 Wf(s)
100 100 100 100 —— (1,3) - C. H. of 4729 Wf(s)
0 0 [ 0 —— (1,4) - C. H. of 4874 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (214G H: f 4855 W)
z 400 400 —— (2,2) - C. H. of 4742 WF(s)
Zgg 300 300 300 —— (2,3) - C. H. of 4692 WK(s)
o fgg igg 200 —— (2,4) - C. H. of 4607 Wi(s)
o i 5 “’g —— (3,1) - C. H. of 4955 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C.H. of 5209 Wf(s)
—— (3,3) - C. H. of 5411 WK(s)
300 400 (
300 300 200 —— (3,4) - C. H. of 5472 Wf(s)
200 200 200 200 —— (4,1) - C. H. of 5443 WK(s)
100 100 100 100 —— (4,2) - C. H. of 5387 WK(s)
o 0 [ 0 —— (4,3) - C. H. of 5324 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4,4) - C. H. of 5118 Wi(s)
300 400 —— (5,1) - C. H. of 4760 Wf(s)
222 = 300 100 —— (5.2) - C. H. of 4727 Wi(s)
100 100 200 50 —— (5,3) - C. H. of 4767 Wf(s)
o i ”’g o —— (5,4) - C. H. of 4784 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (61)-C.H. of 5166 Wr(s)
300 —— (6,2) - C. H. of 5316 WK(s)
200 200 —— (6,3) - C. H. of 5516 WK(s)
200 200 i —— (6,4) - C. H. of 5524 WK(s)
100 100 100 L —— (7,1) - C. H. of 5517 WF(s)
0 0- o 0 —— (7,2) - C. H. of 5507 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k  ___ (73)_C M. of 5449 WK(s)
—— (7,4) - C. H. of 5250 WK(s)
400 400 (
300 300 100 400 —— (8,1) - C. H. of 4713 Wf(s)
200 200 50 200 —— (8,2) - C. H. of 4827 WK(s)
102 103 o o —— (8,3) - C. H. of 5002 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 4ok 60k — (84) - C.H. of 5120 W(s)
—— (9,1) - C. H. of 5110 WK(s)
400 400
b 300 300 200 ——(9,2) - C. H. of 4974 WK(s)
200 800 ——(9,3) - C. H. of 4889 Wf(s)
200 200 200 200 ,3) - C. H.
100 100 100 100 —— (9,4) - C. H. of 4764 Wf(s)
o 0- | m—— _ ——  ——(10,1) - C. H. of 4540 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (10,2)-C.H. of 4634 Wi(s)
400 —— (10,3) - C. H. of 4695 W(s)
300 300
300 300 S =
200 5 ot oo (10,4) - C. H. of 4710 Wf(s)
100 100 100 100
0 0 [} 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 100 400 400
300 300
200 50 200 200
100 100
o- 0 [ ———  0- —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400
400
300 300 3601 300
200 200 200 200
100 100 100 100
0- 0 0 e 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k



pulse bias percent 270nm =

Run 27093 - apa_3

1200

;gg 400 400 400 —— (1,1) - C. H. of 5591 Wf(s)
200 200 200 200 —— (1,2) - C. H. of 5645 Wf(s)
100 —— (1,3) - C. H. of 5626 WK(s)
0 2 o = o 5 0 e —— (1,4) - C. H. of 5685 W(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k S eras2OWis)
200 200 60 —— (2,2) - C. H. of 4496 WK(s)
200 200 150 ) —— (2,3) - C. H. of 4462 WK(s)
100 100 100 20 —— (2,4) - C. H. of 4345 WH(s)
g o sg 0 —— (3,1) - C. H. of 5492 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C. H. of 5619 Wf(s)
—— (3,3) - C. H. of 5639 Wf(s)
400 400 400 ;gg —— (3,4) - C. H. of 5653 WH(s)
200 200 200 200 —— (4,1) - C. H. of 4731 WK(s)
100 —— (4,2) - C. H. of 4583 WK(s)
0 [ o [} —— (4,3) - C. H. of 4411 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4.4) - C. H. of 4356 WK(s)
200 —— (5,1) - C. H. of 4964 Wf(s)
300 2
= 200 200 150 —— (5,2) - C. H. of 5117 WK(s)
106 100 100 100 —— (5,3) - C. H. of 5206 WK(s)
o o B 5g —— (5,4) - C. H. of 5342 W(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (61)-C.H. of 5116 WK(s)
—— (6,2) - C. H. of 5381 WK(s)
400 400 400 400 —— (6,3) - C. H. of 5522 WK(s)
200 200 200 —— (6,4) - C. H. of 5623 W
200 200 200 200 (6,4) - C. H. o (s)
100 100 100 —— (7,1) - C. H. of 5695 WK(s)
0 o o- o —— (7,2) - C. H. of 5615 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (7.3) - C. H. of 5199 W(s)
400 400 P i) —— (7,4) - C. H. of 4970 WK(s)
300 300 300 300 —— (8,1) - C. H. of 4296 Wf(s)
200 200 200 200 —— (8,2) - C. H. of 4439 Wf(s)
103 1og mg 103 —— (8,3) - C. H. of 4606 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (84) - C.H.of 4786 Wi(s)
—— (9,1) - C. H. of 4880 W(s)
400 400 . b
300 300 150 300 ——(9,2) - C. H. of 5062 Wf(s)
200 200 100 200 —— (9,3) - C. H. of 5289 Wf(s)
100 100 50 100 —— (9,4) - C. H. of 5437 WK(s)
T T T S o e 0 L . ——(10,1) - C. H. of 4273 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60K (10,2)-C. H. of 4407 WK(s)
—— (10,3) - C. H. of 4668 Wf(s)
300 300 300 300
200 S ey o (10,4) - C. H. of 4903 Wf(s)
100 100 100 100
0 0 o [
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400 400
300 300 300 300
200 200 200 200
100 100 100 100
0 o [ o e
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400
300 300, bz 400
200 200 s 300
100 100 100
0 o o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

Run 27093 - apa_4

400 400 400
300 300 300 300 —— (1,1) - C. H. of 4605 WK(s)
200 200 200 200 —— (1,2) - C. H. of 4621 Wf(s)
100 100 100 100 —— (1,3) - C. H. of 4703 WK(s)
0% % 0 . o 0 = ——(1,4) - C. H. of 4860 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k o'\ orasos wis)
400 —— (2,2) - C. H. of 4663 Wf(s)
300 ;
=00 30 300 —— (2,3) - C. H. of 4611 WH(s)
200 200 200 S
100 100 P i —— (2,4) - C. H. of 4627 WK(s)
o 0 o 5 —— (3,1) - C. H. of 4946 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C.H. of 5175 Wf(s)
oy —— (3,3) - C. H. of 5449 WK(s)
200 =08 300 300 —— (3,4) - C. H. of 5584 WK(s)
200 200 200 200 —— (4,1) - C. H. of 5504 WK(s)
100 100 100 100 —— (4,2) - C. H. of 5392 WK(s)
o o 0 0 —— (4,3) - C. H. of 5325 WH(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k ___(4'a).C H.of 5110 WH(s)
300 400 —— (5,1) - C. H. of 4626 Wf(s)
300
200 200 300 100 —— (5,2) - C. H. of 4668 Wf(s)
200 50 —— (5,3) - C. H. of 4707 Wf(s)
100 100 i
o 0 o d _ ——(5,4) - C. H. of 4742 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (6,1) - C.H. of 5149 Wf(s)
200 —— (6,2) - C. H. of 5297 WK(s)
200 200 200 —— (6,3) - C. H. of 5592 WK(s)
o foi —— (6,4) - C. H. of 5633 Wf(s)
10 100 100 —— (7,1) - C. H. of 5614 WK(s)
o 0 0 0 —— (7,2) - C. H. of 5545 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60K  ___(73).C H.of 5445 WI(s)
—— (7,4) - C. H. of 5275 WK(s)
300 490 400 )
300 100 (8,1) - C. H. of 4734 WK(s)
200 200 50 200 —— (8,2) - C. H. of 4764 Wi(s)
‘°g o a o —— (8,3) - C. H. of 4920 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (84)-C.H.of 5073 Wf(s)
—— (9,1) - C. H. of 5022 WK(s)
e o0 g0 i —— (9,2) - C. H. of 4888 WK(s)
200 200 200 S ——(9,3) - C. H. of 4843 WK(s)
100 100 100 100 —— (9,4) - C. H. of 4755 WK(s)
0 — o = o — 0- - ——(10,1) - C. H. of 4576 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k  _(10,2)-C.H. of 4647 Wi(s)
—— (10,3) - C. H. of 4700 Wf(s)
300 300 300 o
200 200 e S (10,4) - C. H. of 4734 Wf(s)
100 100 100 100
0 e 0 — 0- 0 =
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 100 400 466
300 300
200 50 200 200
100 100
0 S S S 0 [ - 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400
400 400
300 300 Sic 300
200 200 200 200
100 100 100 100
o 0 0~ - 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k



pulse bias percent 270nm

Run 27094 - apa_3

1400

400 400 400 400
300 300 300 300
200 200 200 200
100 100 100 100
0 [ o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
1 200 60
200
200 40
100 100 100 20
0 . [ [ 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400 400 400
300 S 300 300
200 200 200 200
100 100 100
0 [ o 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
200 150
200 150 = 100
100
280 100
ol 50 50
0 [ o ———— 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 300 200 150
150
200 200 b 100
5 | I TV
0 0 o —— 0 e
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300
300 &0l 100
200 200
100 50
100 100 50
0 - ] — 0 o —
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
100
200 200 gg
200 40 50
100 100 o
o —— 0 — o e g T ~
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
150 100
200
200 100
100 100 50 =0
0~ — 0- o —— 0 -
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 300 200 200
150
200
200 60 0
100 100 50
0 - 0 [ —— 0 B
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
400
300 300 300 300
200 200 200 200
100 100 100 100
0- 0 o ~ o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

— (1,1) - C. H. of 5527 Wf(s)
—— (1,2) - C. H. of 5595 Wf(s)
—— (1,3) - C. H. of 5635 WK(s)
—— (1,4) - C. H. of 5638 WK(s)
—— (2,1) - C. H. of 4557 Wf(s)
—— (2,2) - C. H. of 4455 WK(s)
—— (2,3) - C. H. of 4440 Wf(s)
—— (2,4) - C. H. of 4347 WK(s)
—— (3,1) - C. H. of 5432 WK(s)
—— (3,2) - C. H. of 5570 Wf(s)
—— (3,3) - C. H. of 5654 WK(s)
—— (3,4) - C. H. of 5626 WK(s)
—— (4,1) - C. H. of 4669 Wf(s)
—— (4,2) - C. H. of 4512 WK(s)
—— (4,3) - C. H. of 4408 Wf(s)
—— (4,4) - C. H. of 4360 WK(s)
—— (5,1) - C. H. of 4840 Wf(s)
—— (5,2) - C. H. of 4994 WK(s)
— (5,3) - C. H. of 5111 Wf(s)
—— (5,4) - C. H. of 5278 WK(s)
—— (6,1) - C. H. of 5150 WK(s)
—— (6,2) - C. H. of 5437 WK(s)
—— (6,3) - C. H. of 5544 Wf(s)
—— (6,4) - C. H. of 5638 Wf(s)
—— (7,1) - C. H. of 5662 Wf(s)
—— (7,2) - C. H. of 5595 WK(s)
—— (7,3) - C. H. of 5272 Wf(s)
—— (7,4) - C. H. of 5022 WK(s)
—— (8,1) - C. H. of 4354 Wf(s)
—— (8,2) - C. H. of 4515 Wf(s)
—— (8,3) - C. H. of 4665 Wf(s)
—— (8,4) - C. H. of 4828 WK(s)
—— (9,1) - C. H. of 4754 WK(s)
—— (9,2) - C. H. of 4939 WK(s)
—— (9,3) - C. H. of 5178 Wf(s)
—— (9,4) - C. H. of 5352 WK(s)
—— (10,1) - C. H. of 4315 Wf(s)
—— (10,2) - C. H. of 4440 Wf(s)
—— (10,3) - C. H. of 4748 Wf(s)
—— (10,4) - C. H. of 4929 W(s)

Run 27094 - apa_4

300 300 300 300 —— (1,1) - C. H. of 4624 Wf(s)
200 200 200 200 —— (1,2) - C. H. of 4633 WK(s)
100 100 100 100 —— (1,3) - C. H. of 4704 WK(s)
0 - 0 r o 0 o a0 e~ (14 - C. H. of 4751 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k o'\ orazes wis)
—— (2,2) - C. H. of 4669 WK(s)
300 300 g
200 300 —— (2,3) - C. H. of 4671 Wi(s)
200 200 200 200 x i -
100 100 100 100 —— (2,4) - C. H. of 4613 WK(s)
0 0 0 o~ —— (3,1) - C. H. of 4834 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C.H. of 5019 Wf(s)
—— (3,3) - C. H. of 5356 Wf(s)
200 200 300 300 —— (3,4) - C. H. of 5432 WK(s)
200 200 —— (4,1) - C. H. of 5391 WK(s)
100 100 100 100 —— (4,2) - C. H. of 5341 WK(s)
o o 0 0 —— (4,3) - C. H. of 5175 WH(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4,4) - C. H. of 4934 WK(s)
o 300 —— (5,1) - C. H. of 4614 WK(s)
200 200 s 100 —— (5,2) - C. H. of 4573 W(s)
100 100 oo 50 —— (5,3) - C. H. of 4707 WK(s)
[ 0 0 0 N —— (5,4) - C. H. of 4760 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (61)-C. H.of 5154 Wf(s)
—— (6,2) - C. H. of 5364 WK(s)
100 igg 150 igg —— (6,3) - C. H. of 5546 WK(s)
100 100 100 —— (6,4) - C. H. of 5482 Wf(s)
0 50 50 50 —— (7,1) - C. H. of 5525 WK(s)
o o 0 s 0 —— (7,2) - C. H. of 5523 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (7.3) - C. H. of 5477 W(s)
150 100 400 —— (7,4) - C. H. of 5336 WK(s)
100 100 200 —— (8,1) - C. H. of 4652 WK(s)
50 50 50 200 —— (8,2) - C. H. of 4761 WK(s)
8 B o 1°g —— (8,3) - C. H. of 4943 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (84)-C.H.of 5017 Wf(s)
—— (9,1) - C. H. of 5012 WK(s)
100 G 200 300 —— (9,2) - C. H. of 4943 WK(s)
133 200 200 —— (9,3) - C. H. of 4851 W(s)
5 50 100 100 —— (9,4) - C. H. of 4744 Wf(s)
0 | 1| N : 0- —— (10,1) - C. H. of 4615 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (10.2) - C. H. of 4756 WH(s)
300 —— (10,3) - C. H. of 4629 Wf(s)
100 150 200 o —— (10,4) - C. H. of 4688 Wf(s)
= 100
50 100 100
0 0 —— 0 —_— LS L |
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
200 300 300
50 200 200
% 100 100
0 = 0 0 —— 0 Ll
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
300 - . o
200
200 200 e
100 100 100 Soo
0 S . 0 == 0 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k



pulse bias percent 270nm =

Run 27095 - apa_3

o

1600

400
300
200
100
o

10t

N
=]
o & 8

300

10t

N
]
oS58 &

0 20k 40k 60k

o 20k 40k 60k

o &8

0 20k 40k 60k

10t

|

o 20k 40k 60k

10t

@«
o & &

0 20k 40k 60k

150
10¢
5

0 20k 40k 60k

o & 8

\

0 20k 40k 60k

a3
%
i

200
150
100

50

)

150
10t
5

0 20k 40k 60k

0 20k 40k 60k

0 e

0 20k 40k 60k

] 20k 40k 60k

80
60

20
0 S,

0 20k 40k 60k

100

0 20k 40k 60k

200
100

i

6l
4
2

%

o

40
30
20
10

°

‘;33 ;gg ‘;38 —— (1,1) - C. H. of 5668 Wf(s)

200 200 200 —— (1,2) - C. H. of 5667 Wf(s)

100 100 w0 fi - — (1,3) - C. H. of 5713 WK(s)

[ 0- 0- —— (1,4) - C. H. of 5688 Wf(s)

20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k S erasWis)
200 150 —— (2,2) - C. H. of 4416 Wi(s)

Lo 100 40 —— (2,3) - C. H. of 4384 Wf(s)

= 50 20 —— (2,4) - C. H. of 4389 WK(s)

53 o 0 —— (3,1) - C. H. of 5600 Wf(s)

—— (3,2) - C. H. of 5710 WK(s)
—— (3,3) - C. H. of 5728 WK(s)
200 —— (3,4) - C. H. of 5694 Wf(s)
—— (4,1) - C. H. of 4637 Wf(s)
—— (4,2) - C. H. of 4441 Wf(s)
o —— (4,3) - C. H. of 4399 Wf(s)

0 20k 40k 60k ___(44).C.H.of 4373 Wi(s)
—— (5,1) - C. H. of 4881 WK(s)

0 20k 40k 60k

a0 ——(5,2) - C. H. of 5106 Wi(s)
20 —— (5,3) - C. H. of 5179 W(s)
o —— (5,4) - C. H. of 5400 W(s)
0 20k 40k 60k —— (6,1) - C. H. of 5081 W(s)
60 —— (6,2) - C. H. of 5364 W(s)
—— (6,3) - C. H. of 5509 Wf(s)
o0 —— (6,4) - C. H. of 5662 W(s)
20 —— (7,1) - C. H. of 5756 WK(s)
0~ —— (7,2) - C. H. of 5616 Wf(s)
0 20k 40k 60k  ___(7,3).C.H. of 5186 WK(s)
40 —— (7,4) - C. H. of 5005 Wf(s)
30 —— (8,1) - C. H. of 4369 Wf(s)
20 —— (8,2) - C. H. of 4484 WK(s)
10 —— (8,3) - C. H. of 4640 Wf(s)
. 0 20k 40k 60k — (84) - C.H.of 4826 Wf(s)
—— (9,1) - C. H. of 4787 W(s)
20 —— (9,2) - C. H. of 5006 Wf(s)
20 ——(9,3) - C. H. of 5282 WK(s)
10 —— (9,4) - C. H. of 5509 Wf(s)
(= —— (10,1) - C. H. of 4301 Wf(s)
0 20k 40k 60k  —(10,2) - C. H. of 4434 Wf(s)
30 —— (10,3) - C. H. of 4702 Wf(s)
—— (10,4) - C. H. of 4880 Wf(s)
20
10
o
0 20k 40k 60k
80
60

0 20k 40k 60k

0 e —

] 20k 40k 60k

Run 27095 - apa_4

200
100
[

0 20k 40k 60k 20k 40k 60k
200 200
100 100
o s 0
0 20k 40k 60k 20k 40k 60k
150 200
100 150
100
50 50
o 0
0 20k 40k 60k 20k 40k 60k
150
100 100
50 50
o —— 0
0 20k 40k 60k 20k 40k 60k
40 St
40
20
20
o g o -
0 20k 40k 60k 20k 40k 60k
60
40
40
20 20
0~ 0
20k 40k 60k 20k 40k 60k
40 60
40
20 20
0~ 0
[ 20k 40k 60k 20k 40k 60k
60
40 40
20 20
0 0
0 20k 40k 60k 20k 40k 60k
80
o 40
40 20
20
0 el 0
] 20k 40k 60k 20k 40k 60k
100
100
50 i
o 0 e
] 20k 40k 60k 20k 40k 60k

300 300
200 200
100 100
[ 0
0 20k 40k 60k 0 20k 60k
300 300
200 200
100 100
o ————— 0
0 20k 40k 60k 0 20k 60k
300
200 200
100 100
[} 0
0 20k 40k 60k 0 20k 60k
200 100
150
100 50
50
[ 0 L]
0 20k 40k 60k 0 20k 60k
100
50
50
[ — 0 - —
0 20k 40k 60k 0 20k 60k
60 150
40 100
20 50
o ~ 0 S ——
0 20k 40k 60k 0 20k 40k 60k
200
100 150
50 100
50
o — 0 —
0 20k 40k 60k 0 20k 60k
100 150
2 100
50
o 0 —
0 20k 40k 60k 0 20k 60k
150 200
100 150
100
50 =
0 —— 0
0 20k 40k 60k 0 20k 60k
200
150 oo
100 100
50
o 0-
0 20k 40k 60k 0 20k 60k

—— (1,1) - C. H. of 4700 Wf(s)
—— (1,2) - C. H. of 4679 Wf(s)
— (1,3) - C. H. of 4755 WH(s)
—— (1,4) - C. H. of 4841 WK(s)
—— (2,1) - C. H. of 4812 W(s)
—— (2,2) - C. H. of 4734 WK(s)
—— (2,3) - C. H. of 4696 WK(s)
—— (2,4) - C. H. of 4706 Wf(s)
—— (3,1) - C. H. of 4906 Wf(s)
— (3,2) - C. H. of 5106 Wf(s)
—— (3,3) - C. H. of 5331 W(s)
—— (3,4) - C. H. of 5453 Wf(s)
—— (4,1) - C. H. of 5411 WK(s)
—— (4,2) - C. H. of 5309 W(s)
—— (4,3) - C. H. of 5240 WK(s)
—— (4,4) - C. H. of 5051 Wf(s)
—— (5,1) - C. H. of 4644 Wf(s)
—— (5,2) - C. H. of 4661 Wf(s)
—— (5,3) - C. H. of 4768 Wf(s)
—— (5,4) - C. H. of 4758 Wf(s)
—— (6,1) - C. H. of 5062 WK(s)
—— (6,2) - C. H. of 5273 WK(s)
—— (6,3) - C. H. of 5492 WK(s)
—— (6,4) - C. H. of 5510 Wf(s)
—— (7,1) - C. H. of 5509 WH(s)
—— (7,2) - C. H. of 5474 Wf(s)
—— (7,3) - C. H. of 5395 W(s)
—— (7,4) - C. H. of 5170 WK(s)
—— (8,1) - C. H. of 4744 Wf(s)
—— (8,2) - C. H. of 4774 WK(s)
—— (8,3) - C. H. of 4893 Wf(s)
—— (8,4) - C. H. of 4985 Wf(s)
—— (9,1) - C. H. of 4960 Wf(s)
—— (9,2) - C. H. of 4857 Wf(s)
—— (9,3) - C. H. of 4818 WH(s)
H

—— (9,4) - C. H. of 4796 Wf(s)
—— (10,1) - C. H. of 4701 Wf(s)
—— (10,2) - C. H. of 4732 WK(s)
—— (10,3) - C. H. of 4748 Wf(s)
—— (10,4) - C. H. of 4737 Wf(s)



pulse bias percent 270nm

Run 27096 - apa_3

1800

400 400 400 400
300 300 300 300 n-c
200 200 200 200 —@2)-C
100 100 100 100 —@3)-c
0 o 0~ o/ —(@4-c
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k b
200 —@2-cC
100 g
150 100 o —@3-c
u;g 50 50 20 —(24)-C.
0 0 ———— 0 0 (3.1 -C
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —(3,2)-C
—@33)-C
200 150
200 150 i 100 (34)-C
100 100 50 ks
50 59 —@42)-c
0 _ L 0 — o —@3-c
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4)-C
100 60 60 30 —(5,1) - C.
o a0 0 - —52)-C
20 20 10 (2:8) 7.
—(54)-C
0 —~— 0 o o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —(61)-C
80 % —(6,2)-C
60 60 a0 20 —63)-C
40 40 20 —(64)-C
20 20 29 —@1-c
o 0 0~ Ot —(72)-C
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (73 .c
80 10 —(74)-cC
60 49 S —@n-c
;g 29 10 5 —(8,2)-C
o = o 0me o thuwn sl (8:3) - C
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k < (84)-C
—(@n-cC
80 10 —(©2)-cC
40 g
@ b ; —oa-c
fo 20 10 (9,4)-C
0 S o [ AR amh
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
60
40 b
40 20 10
20J 20 10 5
0 o Obaans fyrerren
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
60 40
80
60
60 40 30
40 40 20
qu 20 b 10
0 o 0 o
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k
80
100 80
100 &l =
50 40
p Ex . JWM
0 —— o — 0~ — 0
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k

. H. of 5653 Wf(s)
. H. of 5659 Wf(s)
. H. of 5713 Wf(s)
. H. of 5799 Wf(s)
. H. of 4657 WF(s)
. H. of 4545 Wf(s)
. H. of 4470 Wf(s)
. H. of 4399 Wf(s)
. H. of 5530 Wf(s)
. H. of 5647 Wf(s)
. H. of 5750 WF(s)
. H. of 5722 Wf(s)
. H. of 4742 WF(s)
. H. of 4577 Wf(s)
. H. of 4442 Wf(s)
. H. of 4414 Wf(s)
. H. of 4851 Wf(s)
. H. of 5018 Wf(s)
. H. of 5145 WF(s)
. H. of 5381 Wf(s)
. H. of 5087 Wf(s)
. H. of 5334 Wf(s)
. H. of 5497 Wf(s)
. H. of 5667 Wf(s)
. H. of 5751 WF(s)
. H. of 5564 Wf(s)
. H. of 5156 WF(s)
. H. of 4935 Wf(s)
. H. of 4354 Wf(s)
. H. of 4432 Wf(s)
. H. of 4585 Wf(s)
. H. of 4723 Wf(s)
. H. of 4809 Wf(s)
. H. of 4953 Wf(s)
. H. of 5233 Wi(s)
. H. of 5482 Wf(s)

—— (10,1) - C. H. of 4334 Wf(s)
—— (10,2) - C. H. of 4430 Wf(s)
—— (10,3) - C. H. of 4580 Wf(s)
—— (10,4) - C. H. of 4821 Wf(s)

Run 27096 - apa_4

200

150
100
50
0

0 20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

) 20k 40k 60k

] 20k 40k 60k

200 200
150 150
100 100
50

0 e —

[ 20k 40k 60k 0 20k

150 200

150

100 fod

50 50
0

0 20k 40k 60k 0 20k

100 150
50 100
5¢
0
[ 20k 40k 60k 0 20k

100

«
o &
@
%

0 20k 40k 60k 0 20k

W a
CRCR-R-R-1
Noa
o o o©

0 20k 40k 60k 0 20k
40 40
30
20 20
10
o L o
0 20k 40k 60k 0o 20k
40 Lo
36 60
20 40
10 20
0 o
0 20k 40k 60k 0 20k
80
40 60
40
20 S
0 o
0 20k 40k 60k 0 20k
30 100
20

._.
5}

@

S

0 20k 40k 60k 0 20k
60 100
40 50
20
o~ 0
0 20k 40k 60k 0 20k

EE

H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.
H.

. of 4675 Wf(s)
. of 4679 WF(s)
. of 4713 Wf(s)
. of 4833 Wf(s)
. of 4749 Wf(s)
. of 4719 WK(s)
. of 4693 Wf(s)
. of 4690 Wf(s)
. of 4864 WF(s)
. of 5035 WF(s)
. of 5280 Wf(s)
. of 5412 Wf(s)
. of 5364 Wf(s)
. of 5242 W(s)
. of 5185 Wf(s)
. of 5040 WF(s)
. of 4660 WF(s)
. of 4648 Wf(s)
. of 4680 Wf(s)
. of 4703 Wf(s)
. of 5188 W(s)
. of 5345 Wf(s)
. of 5508 WF(s)
. of 5475 WF(s)
. of 5497 Wf(s)
. of 5518 Wf(s)
. of 5447 Wf(s)
. of 5331 Wf(s)
. of 4652 WF(s)
. of 4753 Wf(s)
. of 4971 WF(s)
. of 5140 WF(s)
. of 5119 Wf(s)
. of 4922 Wf(s)
. of 4828 W(s)
. of 4727 WK(s)
—— (10,1) - C. H. of 4655 WF(s)
—— (10,2) - C. H. of 4606 Wf(s)

—— (10,3) - C. H. of 4688 Wf(s)
—— (10,4) - C. H. of 4691 Wf(s)

A0 —@y-c
100 —@2-c
—(13)-C
o . — (1,4 -C.
0 20k 40k 60k ')
200 —(22)-c
129 —@3-c
‘gg —(@4)-C
o . —@1-C
0 20k 40k 60k ——(32)-C
—((33)-C
200 i
100 —@41-C
50 —(42)-C
0 ———— —— (4,3) - C.
0 20k 40k 60k (4.4)-C.
a0 —@y-c
0 —@G2)-c
49 —(53)-C
Zg —(54)-C.
0 20k 40k 60k —(61)-C
—(62)-C.
60 —(63)-C.
40 —(64)-C.
20 —@n-C
0 = —((7.2)-C.
0 20k 40k 60k ___(73).c
100 —(74)-C.
—@81-C
50 —@®2-cC
a . —®3-C
0 20k 40k 60k < (84)-C
—(1-C
100 —(92)-C.
—(9,3)-C.
50 ——(9,4)-C.
0 )
0 20k 40k 60k
50
0 |
0 20k 40k 60k
100
50
0 -
0 20k 40k 60k
100
50
o ool |

o 20k 40k 60k



pulse bias percent 270nm =
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400 400
300 300
200 200
100 100
0 0-
0 20k 40k 60k 20k 40k 60k
150 100
100
50
50
02 0
0 20k 40k 60k 20k 40k 60k
150
100 100
50 50
0 [
0 20k 40k 60k 20k 40k 60k
40
60 10
40 20
20 10 ,m”
0 0
0 20k 40k 60k 20k 40k 60k
60 60
40 40
20 20
0 0~
0 20k 40k 60k 20k 40k 60k
60
40 2
20
20 10
0 0
0 20k 40k 60k 20k 40k 60k
60 40
30
40 50
20 10
0 0
0 20k 40k 60k 20k 40k 60k
60
30
40 .
20 10
0 o
0 20k 40k 60k 0 20k 40k 60k
60
P 40
20 20
0 o
0 20k 40k 60k 0 20k 40k 60k
80
b 60
40 40
20 20
0 . 0 ol s
0 20k 40k 60k 0 20k 40k 60k

2000

400
300 300 —@1)-C
200 200 —(12)-C
100 100 —@3)-C
o o o 4 —(1,9)-C
0 20k 40k 60k 0 20k 40k 60k @1-c
& 49 —(2)-¢
30 —@3-c
2 i3 —@Ene
o o (3.1)-C
0 20k 40k 60k 0 20k 40k 60k —(32)-C
—@(3,3)-C
100 o —(34)-C
&0 50 —@1-cC
J —(4,2)-C
o — 0 ~ ——(@3)-C
0 20k 40k 60k 0 20k 40k 60k (4.4)-C
40 —{(51)-C.
30 20 —(52)-C
ig 10 —(53)-C
o o —(54)-C
0 20k 40k 60k 0 20k 40k 60k —(61)-C
20 —(62)-C
15 4 —(6,3) - C.
10 2 —(64)-C
5 lllllj i ' —(@.1)-C
Qs ol LA ——(72)-¢
0 20k 40k 60k 0 20k 40k 60k (73 ¢
2 —(74)-C
19 15 —@1)-C
s 1 —(82)-C
ol LLLIEIAMAT —s-
QAL Lm a ol L
0 20k 40k 60k 0 20k 40k 60k (8,4)-C
—(1)-C
4 —(.2)-C
5 0.5 —(93)-¢
—(94)-C.
ol b ol L i .
0 20k 40k 60k 0 20k 40k 60k
3
10
2 IM
5
1
ol OWUU_MLM
0 20k 40k 60k 0 20k 40k 60k
30 10
20 :
10
0ermrtet 0
0 20k 40k 60k 0 20k 40k 60k
60
i 40
20 20
o o
0 20k 40k 60k 0 20k 40k 60k

. H. of 5652 Wf(s)
. H. of 5643 Wf(s)
. H. of 5659 Wf(s)
. H. of 5688 Wf(s)
. H. of 4638 Wf(s)
. H. of 4520 WF(s)
. H. of 4468 Wf(s)
. H. of 4423 WF(s)
. H. of 5552 Wf(s)
. H. of 5607 Wf(s)
. H. of 5738 Wf(s)
. H. of 5641 Wf(s)
. H. of 4744 Wf(s)
. H. of 4569 Wf(s)
. H. of 4476 Wf(s)
. H. of 4430 Wf(s)
. H. of 4848 Wf(s)
. H. of 4988 Wf(s)
. H. of 5112 WF(s)
. H. of 5316 Wf(s)
. H. of 5017 Wf(s)
. H. of 5237 Wf(s)
. H. of 5429 Wf(s)
. H. of 5582 Wf(s)
. H. of 5639 Wf(s)
. H. of 5504 WF(s)
. H. of 5102 WF(s)
. H. of 4911 Wf(s)
. H. of 4385 Wf(s)
. H. of 4505 Wf(s)
. H. of 4612 Wf(s)
. H. of 4702 Wf(s)
. H. of 4837 WF(s)
. H. of 4956 WF(s)
. H. of 5196 Wf(s)
. H. of 5429 Wf(s)

—— (10,1) - C. H. of 4385 Wf(s)
—— (10,2) - C. H. of 4486 Wf(s)
—— (10,3) - C. H. of 4669 Wf(s)
—— (10,4) - C. H. of 4811 Wf(s)

Run 27097 - apa_4

20k 40k 60k

Wb

20k 40k 60k

0 20k 40k 60k

5

ooum_saukubuas
0 20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

150
100
50
0

0 20k 40k 60k

150

100

50
0 —

0 20k 40k 60k
0k

100
50
0

0 2 40k 60k

0 Lo

40k 60k

0 20k 40k 60k

150 —— (1,1) - C. H. of 4637 WK(s)
100 —— (1,2) - C. H. of 4657 WK(s)
50 —— (1,3) - C. H. of 4652 Wf(s)
0 —— (1,4) - C. H. of 4782 Wf(s)
0 20k 40k 60k _ (5 4).c. H.of 4781 WK(s)
150 —— (2,2) - C. H. of 4664 WK(s)
100 —— (2,3) - C. H. of 4659 Wf(s)
1 —— (2,4) - C. H. of 4657 WK(s)
H —— (3,1) - C. H. of 4833 WK(s)
0 20k 40k 60k — (3:2) - C. H. of 5008 Wf(s)
{50 —— (3,3) - C. H. of 5245 WK(s)
—— (3,4) - C. H. of 5347 Wf(s)
i —— (4,1) - C. H. of 5295 WK(s)
2 —— (4,2) - C. H. of 5196 WK(s)
0 —— (4,3) - C. H. of 5145 Wi(s)
0 20k 40k 60k  __ (44).C.H.of 4938 Wr(s)
60 —— (5,1) - C. H. of 4617 WK(s)
40 —— (5,2) - C. H. of 4624 WK(s)
55 —— (5,3) - C. H. of 4668 WK(s)
g _ ——(54) - C. H. of 4738 W(s)
0 20k 40k 60k — (6,1) - C.H.of 5118 Wf(s)
60 —— (6,2) - C. H. of 5281 Wi(s)
—— (6,3) - C. H. of 5419 Wf(s)
9 —— (6,4) - C. H. of 5431 WK(s)
20 —— (7,1) - C. H. of 5446 Wf(s)
0 ~  ——(7,2) - C. H. of 5431 WK(s)
0 20k 40k 60k  ___(73).C. H. of 5365 WK(s)
80 —— (7,4) - C. H. of 5198 WK(s)
e —— (8,1) - C. H. of 4717 WK(s)
40 —— (8,2) - C. H. of 4786 Wf(s)
29 —— (8,3) - C. H. of 4941 WK(s)
%70 20k 40k 60k — (84)-C.H.of 5092 Wi(s)
—— (9,1) - C. H. of 5015 Wf(s)
10 ——(9,2) - C. H. of 4880 Wi(s)
50 ——(9,3) - C. H. of 4859 WK(s)
—— (9,4) - C. H. of 4749 WK(s)
0 . ——(10,1) - C. H. of 4648 WK(s)
0 20k 40k 60k  —(10,2) - C. H. of 4688 Wf(s)
80 —— (10,3) - C. H. of 4721 Wf(s)
60 —— (10,4) - C. H. of 4717 Wf(s)
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pulse bias percent 270nm = 2200

Run 27098 - apa_3 Run 27098 - apa_4
400 100 100
300 300 300 300 —— (1,1) - C. H. of 5633 Wf(s) 100 100 —— (1,1) - C. H. of 4636 W(s)
200 200 200 200 —— (1,2) - C. H. of 5709 Wf(s) 50 50 o) & —— (1,2) - C. H. of 4633 WK(s)
100 100 100 100 —— (1,3) - C. H. of 5681 W(s) —— (1,3) - C. H. of 4658 W(s)
0 < [ = 0 e O o Ao eoc (L4 - C.H. of 5732 Wi(s) 0 5 0 o [ o = —— (1,4) - C. H. of 4805 W(s)
ok 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k S erespl WD) 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k Gl araTao W)
100 80 60 30 (2,2) - C. H. of 4489 Wf(s) 80 100 il o) —— (2,2) - C. H. of 4685 WK(s)
60 s i —— (2,3) - C. H. of 4438 WF(s) 60 —— (2,3) - C. H. of 4654 WK(s)
50 40 b 10 —— (2,4) - C. H. of 4420 W(s) 40 50 50 50 —— (2,4) - C. H. of 4599 W(s)
6 Zg o ¥ —— (3,1) - C. H. of 5515 Wf(s) zg i i o " —— (3,1) - C. H. of 4874 WK(s)
40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C. H. of 5661 Wf(s) 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C. H. of 5109 Wf(s)
= —— (3,3) - C. H. of 5736 W(s) —— (3,3) - C. H. of 5435 Wf(s)
i 100 100 o —— (3,4) - C. H. of 5732 Wf(s) 60 :g 100 o —— (3,4) - C. H. of 5533 W(s)
a0 —— (4,1) - C. H. of 4703 Wf(s) 40 — (4,1) - C. H. of 5472 Wf(s)
50 50 50 B 50 50
J 20 —— (4,2) - C. H. of 4528 WK(s) 20 20 —— (4,2) - C. H. of 5359 WK(s)
0 ——— 0 — 0 o —  ——(4,3) - C. H. of 4403 WK(s) o 0 [ o —— (4,3) - C. H. of 5249 W(s)
40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4.4) - C. H. of 4366 WK(s) 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (4.4) - C. H. of 5025 WK(s)
60 i 30 5l —— (5,1) - C. H. of 4838 Wf(s) 60 80 60 —— (5,1) - C. H. of 4660 W(s)
40 20 —— (5,2) - C. H. of 4989 Wf(s) 40 40 60 40 —— (5,2) - C. H. of 4717 Wf(s)
20 20 it 10 —— (5,3) - C. H. of 5110 Wf(s) 20 20 ;g - —— (5,3) - C. H. of 4701 Wf(s)
0 . i B —— (5,4) - C. H. of 5335 W(s) o : 5 o —— (5,4) - C. H. of 4734 W(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (61)-C.H. of 5140 WK(s) 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k —— (61)-C.H. of 5176 Wf(s)
5 —— (6,2) - C. H. of 5385 WK(s) & —— (6,2) - C. H. of 5313 W(s)
56 40 P o —— (6,3) - C. H. of 5455 Wf(s) 50 30 40 40 —— (6,3) - C. H. of 5563 W(s)
50 o —— (6,4) - C. H. of 5613 W(s) 20 50 —— (6,4) - C. H. of 5603 W(s)
20 2 0.5 "I | ““ —— (7,1) - C. H. of 5750 WK(s) 10 10 20 —— (7,1) - C. H. of 5617 WK(s)
0 o o l‘llUllll o —— (7,2) - C. H. of 5604 W(s) Qleamas 0 o o —— (7,2) - C. H. of 5501 W(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60K  ___(73).C H.of 5214 WK(s) 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60K  ___(73).C H.of 5455 WI(s)
60 30 3 1 —— (7,4) - C. H. of 5006 Wf(s) 2 3 —— (7,4) - C. H. of 5273 Wf(s)
40 20 2 —— (8,1) - C. H. of 4371 Wf(s) 2 2 :z —— (8,1) - C. H. of 4704 Wf(s)
2o, 2 i —EnmE Al kbl : =
B S Olml [§/l} o (a 3) c H. of 4622 W(s) I nll“l““ 31T A . o (8,3) - C. H. of 4921 WK(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 4ok - H. of 4824 WH(s) 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k (8,4) - C. H. of 5081 Wf(s)
e (9 1) C. H. of 4796 W(s) —— (9,1) - C. H. of 5059 W(s)
a0 30 3 4 ——(9,2) - C. H. of 4950 WK(s) . : A5 40 80 ——(9,2) - C. H. of 4882 WK(s)
20 2 05 ——(9,3) - C. H. of 5228 WF(s) ‘1 10 gg —— (9,3) - C. H. of 4786 WF(s)
2 10 1“1“JU (1AL —— (9,4) - C. H. of 5436 W(s) o5 l l u 5 s 20 —— (9,4) - C. H. of 4742 W(s)
0 Oias oL LILLE —— (10,1) - C. H. of 4393 Wf(s) o Y —— 0- o —— (10,1) - C. H. of 4593 Wf(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 0 20k 40k 60K (10,2)-C. H. of 4470 WK(s) 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60K (10,2)-C. H. of 4627 Wi(s)
a0 30 4 2 —— (10,3) - C. H. of 4697 Wf(s) 3 e —— (10,3) - C. H. of 4692 Wf(s)
20 i 1.5 —— (10,4) - C. H. of 4933 WF(s) 2 15 40 60 —— (10,4) - C. H. of 4695 W(s)
20 1 10 a0
¥ Ilu xu:lunWN ll hl | LI : i 2
10 0.5 5
o G (111 o o LU ML 2 g o
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APAs 3 &4

Preliminary estimation of optimal pulse bias percent 270nm for calibration, per channel
APA 3 APA 4

>>2200  >>2200  >>2200  >>2200 <2200  >2200 >2200  >2200
> 2200 2000 2000 - 2000 2000 <2200  >2200
2000-2200 <2000 1800 1800 1600-1800 1800 2000 > 2200
1800 1600-1800 1400-1600 1400-1600 <1600 >1600 <1800 -

1600 1600 > 1400 > 1400 1400-1600 <1600 1600 1600-1800

1600 1400-1600 2 1400 <1400 <1400 1400 = <1600

2 1600 1400-1600 <1400 <1400 >1400 <1600 1600-1800
21600 <1600 21400 21400 2 1400 21400 1600 1600-1800
1600 < 1600 21400 2 1400 2 1400 = 2 1600 1600-1800
1800-2000 <1800 1600-1800 2 1600 1600 21600 1600-1800 1800

These arethepulse bias percent 270nm whichyield roughly the same amount of O-PE and 1-PE events, but we
could cope with worse (but viable) situations for the sake of reducing the amount of minimal LED configuration, p.e.:

NEUTRINO



LED tuning proposal for APAs 3 & 4 pulse bias percent 270nm = 1400

Run 27094 - apa_3 Run 27094 - apa_4
@ oEl ® | 9 ouE) o (1,1) - C. H. of 5527 Wi(s) s00 | 300 r o —— (1,1) - C. H. of 4624 Wi(s)
30 “‘ ool 00mi] (1,2) - C. H. of 5595 Wi(s) 200 || 200 || 0 | —— (1,2) - C. H. of 4633 Wif(s)
) oo | Tool] (13) C.H.of 5635 Wis) 100 | w0 | oo | (13)-C. H. o 4704 Wit
40k 60k Q‘/G\ 20k 40k 60k 0 JD\ 20k 40k 60k 0/’0\ 20k 40k 60k (e Resissasle) © /DV‘ 20k 40k 60k o ID\MZOK 40k 60k o /OH 20k 40k 60k 40k 60k ) S HeetaSTNE)
(2.1) - C. H. of 4557 Wi(s) —— (2,1) - C. H. of 4753 Wl(s)
2000 0 (2,2) - C. H. of 4455 Wi(s) 300 | | —— (2:2) - C. H. of 4669 Wi(s)
| @23)-C. K. of 4440 WH() o~ | o0 | — @3)-C Kot e W)
100 | (@4 C.H. of 4347 wi(s) [ 20 (24)- .. of 4613 wi(s)
L 100 || 100
ol Nl (3,1) - C. H. of 5432 Wi(s) g 2 Iy o —— (1) - C. H. of 4834 Wi(s)
a0k 60k 0 20« 40k 60k 60k (3,2) - C. H. of 5570 Wi(s) 0 200 40k 60k a0k 60k a0k 60k 40k 60k — (3:2)-C. H.of 5019 Wi(s)
(3,3) - C. H. of 5654 Wi(s) —— (3,3) - C. H. of 5356 Wf(s)
(3,4) - C. H. of 5626 W(s) 300 | 300 | —— (3,4) - C. H. of 5432 Wi(s)
(8,1) - C. H. of 4669 Wi(s) 200 | 200 || (4,1) - C. H. of 5391 Wi(s)
(4,2) - . H. of 4512 Wi(s) 0 L w0 )| —— (4,2) - C. H. of 5341 Wi(s)
(4,3) - C. H. of 4408 Wi(s) - o0d ———  ——(43)-C H.of 5175 Wi(s)
a0 60k 60k 0k (44~ C R o 4360 WIE) a0 60k a0k 60k 0 200 a0k 60k 0 20k 40k 60k e it
\ (5.1) - C. H. of 4840 Wi(s) —— (5,1) - C. H. of 4614 W(s)
200 (5,2) - C. H. of 4994 Wf(s) 100, — (5,2) - C. H. of 4573 Wf(s)
100 || (5,3) - . H. of 5111 Wi(s) 50 ——(53)- C. H.of 4707 Wi(s)
A4S = B ol (5,4) - C. H. of 5278 WK(s) JE o / —— (5,4) - C. H. of 4760 Wf(s)
0 20k 4ok 60k 60k 60k 0 20k 4ok 60k (6,1) - C. H. of 5150 Wi(s) a0 60k 2060 a0k 60k a0k 60k 60k (6,1) - C. H. of 5154 Wi(s)
(6,2) - . H. of 5437 Wi(s) —— (6,2)- C. H. of 5364 Wi(s)
w0 | 0 = o (630 of 5564 o) - w0y (6 H o s W)
200 ‘ 100 | (6,4) - . H. of 5638 Wi(s) 100 || 10088 —— (6,4) - C. H. of 5482 Wi(s)
100 f|, 50 ‘MM'\ (7,1) - C. H. of 5662 WK(s) so [\ 50 |\ —— (7,1) - C. H. of 5525 Wr(s)
o0 od ¥V (7,2) - C. H. of 5595 Wi(s) 0- — o) e 0 M (7,2) - C. H. of 5523 Wi(s)
0 20k a0k 60k 60k 60k 0 20k a0k 60k (713)-1C W of 5373 WiGe) 206 40k 60k 0 a0k 60k 0 206 a0k 60k 0 20K 40k 6k (33)-C H.of 477 Wits)
100 (7,4) - C. H. of 5022 Wi(s) 400 —— (7,8)- C. H. of 5336 Wi(s)
o |, ® = g = ° e AR
a0 MJ\‘ 0 A (8,2) - C. H. of 4515 W(s) 200 | —— (8,2) - C. H. of 4761 Wi(s)
o W LR (8,3) - C. H_ of 4665 WH(s) 2l w0l (8,3)- C. . of 4943 wi(s)
a0k 60k 60k 0 20¢ 40k 6ok 0 206 a0k 60k (8,4) - C. H. of 4828 Wi(s) P promr ™ o 20k 4ok 6ok — (8:4)-C. H.of 5017 Wi(s)
i (9,1) - C. H. of 4754 Wi(s) —— (9,1) - C. H. of 5012 Wf(s)
L | ° (9,2) - C. H. of 4939 W(s) P O o 300 | (9.2) - C. H. of 4943 W(s)
b s (9,3) - C. H. of 5178 Wi(s) b 200 || ——(9,3) - C. H. of 4851 Wi(s)
Ex "W‘p\‘m (9,4) - C. H. of 5352 WK(s) mjy‘, 100 || —— (9,4) - C. H. of 4744 Wi(s)
o ol et AT L (10,1) - C. H. of 4315 Wi(s) o ] & R —— (10,1) - C. H. of 4615 W(s)
40k 60k 60k 0 20k 40k 60k 0 20k a0k (10,2) - C. H. of 4440 Wf(s) 40k 60k 0 20k 40k 6Ok 60k 0 20k 40k 60k  —(10,2)-C.H. of 4756 Wr(s)
(10,3) - C. H. of 4748 Wi(s) | 300 (10,3) - C. H. of 4629 Wi(s)
(104) - C. . of 4929 WH(s) o Iy ° o | —— (10,4)-C. H. of 4688 Wi(s)
|
so JU| 100 ||
Vo S M /.
ol | = ol
ak 60k 60k a0 a0 60k 0 200 4ok 60k S0k 0 20k a0k 60k
300 | 200 | |
| " 300
w0 | @ i | A [ ® ./ w0 |
w00 | s UL 100 ||
o WMo . o L o .
0 20k 4ok 60k 60k a0¢ 6ok 0 20k a0k 60k a0 60k 0 20k 4ok 60k 60k 0 20k a0k 60k
0 | 30 | 30 | 00 | 30 |
200 || 200 20 | w0 | w00 ||
100 | 100 wo |, w00 || 100 ||
0~ A - 0 o s SN 0N oA\
0 20k a0k 60k 200 a0k 60k 0 20k 4ok 60k ak 60k 06 60k 0 20k 4ok 60k 0 200 a0k 60k 0 20k a0k 60k

These arethepulse bias percent 270nm whichyield roughly the same amount of O-PE and 1-PE events, but we
could cope with worse (but viable) situations for the sake of reducing the amount of minimal LED configuration, p.e.:

Julio Urena, on behalf of the PDS team @ CERN - 2024/06/20
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Run 27095 - apa_3

LED tuning proposal for APAs 3 & 4

Run 27095 - apa_4

pulse bias percent 270nm

a0 | w00 | w0y M - ot a0
| ® | o | o= | @ —uy-chasmwe w | - kot 0wt
200 | 200 | 200 | 200 (1,2)-C. H. o w(s) I (1,2) - C. H. of 4679 Wr(s)
100 ,‘\\ Jo0 0\ 100 | 00 (1,3) - C. H. of 5713 WK(s) 100} Ju (1,3) - C. H. of 4755 WH(s)
0- 0- 0 0~ N —— (1,4) - C. H. of 5688 Wf(s) 0F M ———— —— (1,4) - C. H. of 4841 Wf(s)
206 4ok 6ok o 20 a0k sok o 2ok @ ek o ok 4ok ek ot W) o a0 ax ek a0 ok ook e e )
| 150 | —22)-C. o 4416 Wi @) C h otz i)
200 | | o SN g oo —(23)-C.H. of 4656 Wit
100 || ol 20! (2,4) - C. H. of 4389 WK(s) (2,4) - C. H. of 4706 W(s)
o _ w4 —— (3,1) - C. H. of 5600 Wi(s) - | —— (31)-C. H..of 4906 Wi(s)
0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k 0 20k 40k 60k — (3,2) - C. H. of 5710 WK(s) 60k 40k 60k 60k — (3:2) - C. H. of 5106 Wf(s)
- G- Ch ot Wi 33 C Hof szt i)
I 300 ) | 2000 —(3,4)-C. H. of 5694 WH(s) 104 00 r 200000 —— (3,4) - C. H. of 5453 Wi(s)
2 | | | o | O b cuwmmwin w [, 0 i o | -G ot s W)
100 |y 100 ‘M\.\ 0 m"b oL —(4,2) - C. H. of 441 Wi(s) so Jf, % M w00y —(4:2) - C. H. of 5309 Wi(s)
0 e 0~ A b S — —— (4,3) - C. H. of 4399 WI(s) = s . e e —— (4,3) - C. H. of 5240 Wf(s)
o o ok o 20 a0k sok o 2o 4 ek o 20k a0k 6ok s ek o 20 4 e o a0 Ak sok o 2o a0k ok o 2o 4 ek RS =)
100 —(5,1) - C. H. of 4881 Wf(s) 150 100 —— (5,1) - C. H. of 4644 Wf(s)
150
| ol 1y -l b 1] ° ° B R
Jx o © il \, N 53 C ot s179 Wi = [, (53 C h ot 476 i)
, NN -5 j Moo (oot 0w gL 1 B = e
40k 60k D 20k 40k 60k 0 20k 40k 60k 20k 40k 60k (6,1) - C. H. of 5081 Wf(s) 0 20k 40k 60k 0 20k 40k 60k o 20k 40k 60k 20k 40k 60k (6,1) - C. H. of 5062 Wf(s)
6. ——(6:2) - C. H.of 5364 WH(s) —— (6,2) - C. H. of 5273 Wif(s)
" ——(6,3) - C. H. of 5509 Wi(s) W0 —— (6,3) - C. H. of 5492 Wi(s)
M 0 ] ,“ I (64)- C. H. of 5662 Wi(s) w’l | N N (64)-C. H. of 5510 Wi(e)
A, 2 ‘J\JW i —oo-ce o " ==
0-ent ,2) - C. H. o s o - S — —— e ,2) - C. . of s
o a0k 4o ) o a0k o 6ok 200 m oo 200 ok a0k S0k a0k ek g bat i
(74 -C. . of 5005 Wi(9) 50 - @ —Uf-Crasowe
JW!'\ - W, (8.1 -C. M. of 4369 Wi(s) ‘( . ‘W 0 7 W (B0 C.H. of 4744 wi(s)
2 Y M w‘ —— (8,2) - C. H. of 4484 Wi(s) \M‘ J = F 4 P 5 ‘W — (8.2)-C. H. of 4774 Wi(s)
Mm-v f MW ;S R \ o LTI S L e
0 20k 40k 60k o 20k 4ok 60k 0 20k 40k — (8,4) - C. H. of 4826 Wf(s) 0 20k 4ok zuk 40k 60k 0 20k 40k 60k o ZUK mk 60k  — (8,4) - C. H. of 4985 Wf(s)
150 100 50 —— (9,1) - C. H. of 4787 Wi(s) —— (9,1) - C. H. of 4960 Wf(s)
~C.H. o s 200 -C.H.of %
100 [ | () (5,2) - C. H. of 5006 Wi(s) « an ! w g h 20 ﬁ ° (972) - C. H. of 4857 Wi(s)
i W 5 ‘J\“ U’-f L 20 M —— (9,3) - C. H. of 5282 Wr(s) i 'Jl‘ 0 ] U\U . U‘ ‘u 0 ‘ —— (9,3) - C. H. of 4818 Wr(s)
s0 || ] 'MM 10 — (9,4) - C. H. of 5509 Wi(s) 20 vy M 2 U YW 50 \ —— (9,4) - C. H. of 4796 Wi(s)
NN o2 W Dw ol i of 4301 Wi(s) otV n_/ﬂv T, o, WAn__ MWL (10,1) - C. H. of 4701 WF(s)
0 20k 40k 60k 0 20k 40k 60k 20k 40k 60k of 4434 Wr(s) 0 20k 40k 60k 0 20k 40k 60k 200 a0k 6ok 0 20k 40k 60k (10,2)-C. H. of 4732 Wi(s)
| 80 of 4702 Wi(s) (10,3) - C. H. of 4748 Wi(s)
100 ‘”‘J}‘ o = ‘W‘ 40 “n' of 4880 Wi(s) i @ — (0n-CH o7 W)
w | = A 2 1%
LI LT AT A, “wv
9 i = | :
o a0 ak oo o 2 o a0 ac ek gl o a0k ook
50 w0 i
| | | =
woll¥ o o z
o gmﬂ\ i i 2 oM. o, o
UGE I Al W u Jul\A,u ,J YUl x"m o WAL o it
o a0 am eoe P 00 a0k o a0 a0 e o a0 ak 2ok a0k e
10
200 | Ll w |
i
i “U w ) - M. o ol \IU % “} i
Ol J N«w W '»J W Aae UL L
o o oo 200 a0 ek 200 a0k ek o a0 E

These arethepulse bias percent 270nm whichyield roughly the same amount of O-PE and 1-PE events, but we
could cope with worse (but viable) situations for the sake of reducing the amount of minimal LED configuration, p.e.:

Julio Urena, on behalf of the PDS team @ CERN - 2024/06/20
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LED tuning proposal for APAs 3 & 4

Run 27098 - apa_3

Run 27098 - apa_4

pulse bias percent 270nm

" 100 100
300 | @ H o | @ 3o 1 @ — (D-CHoSEI3 W) () 100 A [} 100 @  (L)-CHofdEI W)
w0 || 200 || 20 || w0 | - . H. of 5709 Wi(s) 0 | ‘A) so /‘r il ‘ 1 o | (1,2) - C. H. of 4633 Wi(s)
w00 ||, 100 | 100 100 | ~C. . of 5681 Wi(s) W\ (UL N ° JUL I\ ~C. H. of 4658 Wi(s)
") ol A i) g g oMV NV W VA ol
o 20k a0k 60k 0 2k 40k 60k o0 20k 40k 60k 0 20k 40k 60k reiprem s o 0 20k 40k 60k il 0 206 40k 60k Skl
o - ~C. . of 4489 Wi(s) a 100 oy 108 ~C. H. of 4685 Wi(s)
[} - o - C. H. of 4438 Wi(s) o | ’l [ ) ] - C. H. of 4654 WI(s)
“ \\ I o - C. H. of 4420 WK(s) a A s | s0 | 50 U - C. H. of 4599 Wf(s)

\j\ 20 W\' 20 w 10, 2 U | u i\ U \u\
WAn 054 AR o - . H. of 5515 Wi(s) o VWAL WA ATV PR 1Y) - C. H. of 4874 Wi(s)

0 20k 40k 60k

0 20k 40k 60k

0 20k 40k 60k

- C. H. of 5661 Wi(s)
- C. H. of 5736 Wi(s)

- C. H. of 5335 Wi(s)

0 20k 40k 60k

0 20k 40k 60k

o

0 206 40k 60k

"o 200 a0 6ok

- C. H. of 5109 Wi(s)
- C. H. of 5435 WH(s)

- C. H. of 4734 Wi(s)
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These arethepulse bias percent 270nm whichyield roughly the same amount of O-PE and 1-PE events, but we
could cope with worse (but viable) situations for the sake of reducing the amount of minimal LED configuration, p.e.:

Julio Urena, on behalf of the PDS team @ CERN - 2024/06/20

DEEP UNDERGROUND
NEUTRINO EXPERIMENT




APA 2

Run
number

27120

27121
27122
27123
27124
27125
27126
27127
27128
27129
27130

A preliminary analysis of the data for 11 runs with endpoint 109 (APA 2) taken on 17/06/2024 has been performed

Light was pointing to the center of APAs 1 & 2 plane (channel mask = 14
LED coupled to tefzel fiber - ticks width = 5 (20ns)

11 runsintotal (27120-27130) - 90 seconds each

Scanningpulse bias percent 270nnfrom 3090t0 4090 instepsof 100
10 Hz DAQ trigger rate

6250 Hz trigger ad-hoc 0x7

~5000 waveforms per channel and per run

o O 0o O O O O

We found almost no changes between different LED configurations - tefzel fiber might be attenuating the 270 nm LED light

Date

17/06/2024

17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024

Start End/run PDS Active

e s Shifter expert Endpoints # triggers  type Configuration
LED run. APA2. Tests 270nm: SSP_config. pulse_mode: single, pulse_bias_percent_270nm: 3090. Ch_mask:
17:23 90's Iperez 109 LED 16. pulse1_width_ticks: 5. Bias DCS: 30V. Trigger ad-hoc 0x7 set to 6250Hz. 10Hz daq trigger rate. runtime 90
s.
90s Iperez 109 LED Pulse_bias_percent_270nm: 3190
90s Iperez 109 LED Pulse_bias_percent_270nm: 3290
90s Iperez 109 LED Pulse_bias_percent_270nm: 3390
90s Iperez 109 LED Pulse_bias_percent_270nm: 3490
9Q0s Iperez 109 LED Pulse_bias_percent_270nm: 3590
90s Iperez 109 LED Pulse_bias_percent_270nm: 3690
90s Iperez 109 LED Pulse_bias_percent_270nm: 3790
90s Iperez 109 LED Pulse_bias_percent_270nm: 3890
90s Iperez 109 LED Pulse_bias_percent_270nm: 3990
9Q0s Iperez 109 LED Pulse_bias_percent_270nm: 4090

EE

Beam

APA18&2

Julio Urena, on behalf of the PDS team @ CERN - 2024/06/20

NEUTRINO



pulse bias percent 270nm

3090

Run 27120 - apa_2

200
200
200 5o 200
100 100 100 100
50
0 0 0 0
0 20k 4ok 0 20k 40k 0 20k 40k 0 20k 40k
200 100
. e 150
100 100 50
100 2o 50
0 0 0 0
0 20k ok 0 20k 40k 0 20k 40k 0 20k 40k
80
150 &l 100, 100
;. 0 . .
[ LS 0 0 [} —_—
0 20k ok 0 20k 40k 0 20k 40k 0 20k 40k
il 200
e 150 200
100 100 et o=
50 50 50
0 0 0 0
0 20k ok 0 20k 40k 0 20k 40k 0 20k 40k
150
100 200
100 200
50 50, J\"M‘ 100 100
0 S 0 0 —_—
0o 20k ok 0 20k 40k 0 20k 40k 0 20k 40k
60 80
60 450 200
40 100
40
20 20 50 100
0 o- o Ve 0 e
0 20k ok 0 20k 40k 0 20k 40k 0 20k 4ok
150 1500
1000 A0 100 1000
500 20 50 500 [
0 0 0 — o—L
0 20k ok 0 20k 40k ) 20k 40k [) 20k 4ok
e 1500
1000 1000 1000
500 500 500 500
0 0 0 0
0 20k ok 0 20k 40k ) 20k 40k 0 20k 4ok
100 100 200
b 200
50 50 100 100
50
0 0 - 0 0
0 20k ok 0 20k 40k ) 20k 40k 0 20k 40k
200
150 o 200 150
100 oo i 100
50 50 50
0 ~—— 0 0 0
0o 20k ok 0 20k 40k ) 20k 40k 0 20k 4ok

—— (1,1) - C. H. of 4865 W(s)
—— (1,2) - C. H. of 4839 Wf(s)
—— (1,3) - C. H. of 4901 Wf(s)
—— (1,4) - C. H. of 4925 Wf(s)
—— (2,1) - C. H. of 4959 Wf(s)
—— (2,2) - C. H. of 4890 Wf(s)
—— (2,3) - C. H. of 4844 Wf(s)
—— (2,4) - C. H. of 4848 Wf(s)
—— (3,1) - C. H. of 5120 Wf(s)
—— (3,2) - C. H. of 5022 Wf(s)
—— (3,3) - C. H. of 4906 Wf(s)
—— (3,4) - C. H. of 4857 WK(s)
—— (4,1) - C. H. of 4884 Wf(s)
—— (4,2) - C. H. of 4957 Wf(s)
—— (4,3) - C. H. of 4990 Wf(s)
—— (4,4) - C. H. of 5077 Wf(s)
—— (5,1) - C. H. of 5358 Wf(s)
—— (5,2) - C. H. of 5443 Wf(s)
—— (5,3) - C. H. of 5546 Wf(s)
—— (5,4) - C. H. of 5513 Wf(s)
—— (6,1) - C. H. of 5562 Wf(s)
—— (6,2) - C. H. of 5537 Wf(s)
—— (6,3) - C. H. of 5523 Wf(s)
—— (6,4) - C. H. of 5401 Wf(s)
—— (7,1) - C. H. of 4957 Wf(s)
—— (7,2) - C. H. of 5052 Wf(s)
—— (7,3) - C. H. of 5243 Wf(s)
—— (7,4) - C. H. of 5322 WK(s)
—— (8,1) - C. H. of 5282 Wf(s)
—— (8,2) - C. H. of 5173 WK(s)
—— (8,3) - C. H. of 5134 Wf(s)
—— (8,4) - C. H. of 5017 Wf(s)
—— (9,1) - C. H. of 5489 W(s)
—— (9,2) - C. H. of 5442 WK(s)
—— (9,3) - C. H. of 5303 WK(s)
—— (9,4) - C. H. of 5197 Wf(s)
—— (10,1) - C. H. of 5255 Wf(s)
—— (10,2) - C. H. of 5366 Wf(s)
—— (10,3) - C. H. of 5414 Wf(s)
—— (10,4) - C. H. of 5464 Wf(s)



pulse bias percent 270nm

3190

Run 27121 - apa_2

200

200
200 fe0 200
100 100 100 100
50
o o o o
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k
200 150
200 150
o0 100 50
100
50 50
0- 0- [} 0
[ 20k 40k 0 20k 40k [ 20k 40k [ 20k 40k
100
122 100 100
1
50
50 50 50
o — 0 0 o
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k
150 150 200
100 100 Lo 200
50 50 50 100
o 0 — 0 o
[ 20k 40k 0 20k 40k [ 20k 40k 0 20k 40k
100 o 601 il
50 50 100 100
o —~ 0 [} 0
[ 20k 40k 0 20k 40k 0 20k 40k [ 20k 40k
40 o 150 200
100
20 50 100
o o 0 — o- —
0 20k 40k 0 20k 40k [ 20k 40k [ 20k 40k
60 150 1500
1000 40 100 1000
500 20 50 500
o o [} —  o—L
0 20k 40k 0 20k 40k 0 20k 40k [} 20k 40k
1000
1000 1000 1000
500 S 500 500
o o 0 0
0 20k 40k 0 20« 40k [} 20k 40k 0 20k 40k
100 200
st 200
50 50 100 100
50 \
o o -0 o
0 20k 40k 0 20« 40k 0 20k 40k 0 20k 40k
150 200 200
100 200 150
100 100
50 100 &
o —— 0 [ o
[ 20k 40k 0 20k 40k [ 20k 40k 0 20k 40k

—— (1,1) - C. H. of 4874 WK(s)
—— (1,2) - C. H. of 4907 Wf(s)
— (1,3) - C. H. of 4923 Wf(s)
—— (1,4) - C. H. of 5035 Wf(s)
—— (2,1) - C. H. of 5027 WK(s)
—— (2,2) - C. H. of 4943 WK(s)
—— (2,3) - C. H. of 4927 Wf(s)
—— (2,4) - C. H. of 4909 Wf(s)
—— (3,1) - C. H. of 5155 Wf(s)
—— (3,2) - C. H. of 5010 Wf(s)
—— (3,3) - C. H. of 4912 Wf(s)
—— (3,4) - C. H. of 4882 WK(s)
—— (4,1) - C. H. of 4883 WK(s)
—— (4,2) - C. H. of 4911 Wf(s)
—— (4,3) - C. H. of 4966 Wf(s)
—— (4,4) - C. H. of 5098 Wf(s)
—— (5,1) - C. H. of 5406 Wf(s)
—— (5,2) - C. H. of 5430 Wf(s)
—— (5,3) - C. H. of 5524 Wf(s)
—— (5,4) - C. H. of 5578 Wf(s)
—— (6,1) - C. H. of 5618 Wf(s)
—— (6,2) - C. H. of 5526 Wf(s)
—— (6,3) - C. H. of 5472 WK(s)
—— (6,4) - C. H. of 5415 Wf(s)
—— (7,1) - C. H. of 5076 Wf(s)
—— (7,2) - C. H. of 5132 WK(s)
—— (7,3) - C. H. of 5237 Wf(s)
—— (7,4) - C. H. of 5348 Wf(s)
—— (8,1) - C. H. of 5327 Wf(s)
—— (8,2) - C. H. of 5208 Wf(s)
—— (8,3) - C. H. of 5161 Wf(s)
—— (8,4) - C. H. of 5093 Wf(s)
—— (9,1) - C. H. of 5567 Wf(s)
—— (9,2) - C. H. of 5481 WK(s)
——(9,3) - C. H. of 5369 Wf(s)
—— (9,4) - C. H. of 5225 Wf(s)
—— (10,1) - C. H. of 5276 Wf(s)
—— (10,2) - C. H. of 5379 Wf(s)
—— (10,3) - C. H. of 5443 Wf(s)
—— (10,4) - C. H. of 5535 Wf(s)



pulse bias percent 270nm

3290

Run 27122 - apa_2

201
106

o & &

w
=1
3

N
=]
3

6
4

100t
50

100t
50

3

o

ER-I-IR-]

0

o &

0

3

o

3

3

=)

3

3

o3

200 igg 200 —— (1,1) - C. H. of 4838 WK(s)
100 —— (1,2) - C. H. of 4823 Wf(s)
& 50 109 —— (1,3) - C. H. of 4920 Wf(s)
0 0 o —— (1,4) - C. H. of 4983 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k (Y G H, 6 4974 WIS)
150 150 —— (2,2) - C. H. of 4896 Wf{(s)
i 100 0 —— (2,3) - C. H. of 4876 Wf(s)
50 50 —— (2,4) - C. H. of 4853 Wf(s)
o o 0 —— (3,1) - C. H. of 5138 WK(s)
[ 20k 40k 0 20k 40k [ 20k 40k 0 20k a0k  — (3,2) - C. H. of 5054 Wf(s)
—— (3,3) - C. H. of 4918 Wf(s)
:g 100 100 —— (3,4) - C. H. of 4877 Wf(s)
e 50 o —— (42) - C. H. of 4898 Wr(s)
20 —— (4,2) - C. H. of 4941 Wf(s)
0 0 [} —— (4,3) - C. H. of 5018 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k (4,4) - C. H. of 5110 WK(s)
150 200 —— (5,1) - C. H. of 5448 Wf(s)
100 150 200 —— (5,2) - C. H. of 5489 Wf(s)
50 100 100 —— (5,3) - C. H. of 5587 Wf(s)
. o sg ) o —— (5,4) - C. H. of 5565 WK(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k — (6,1) - C. H. of 5594 Wf(s)
150 —— (6,2) - C. H. of 5593 Wf(s)
200 —— (6,3) - C. H. of 5515 WK(s)
200
o —— (6,4) - C. H. of 5483 Wf(s)
50 100, 100 —— (7,1) - C. H. of 5025 Wf(s)
— 0 — 0~ 0 —— (7,2) - C. H. of 5123 Wf(s)
[ 20k 40 0 20k 40k 0 20k 40k [ 20k 40k (7.3) - C. H. of 5295 WH(s)
150 —— (7,4) - C. H. of 5409 Wf(s)
100 200 —— (8,1) - C. H. of 5398 Wf(s)
S0 & 100 ——(8,2) - C. H. of 5277 WK(s)
o 0 o —— (8,3) - C. H. of 5165 WK(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k — (8,4) - C. H. of 5031 WK(s)
—— (9,1) - C. H. of 5546 Wf(s)
99 150 1500 ——(9,2) - C. H. of 5442 Wf(s)
40 100 1000 ——(9,3) - C. H. of 5306 Wf(s)
20 50 500 —— (9,4) - C. H. of 5241 Wf(s)
o o b —— (10,1) - C. H. of 5294 Wf(s)
0 20k 40k 0 20k 40k ] 20k 40k 0 20k 40k (10,2) - C. H. of 5363 Wf(s)
—— (10,3) - C. H. of 5402 Wf(s)
1000 1000 1000 —— (10,4) - C. H. of 5550 Wf(s)
500 500 500
o 0 o
] 20k 40k 0 20k 40k 0 20k 40k o 20k 40k
200
100 1s0 200
50 100 100
50
o 0 o
o 20k 40k 0 20k 40k 0 20k 40k o 20k 40k
200 P 200
100 100 100
0 1] 1] ——
0 20k 40k 0 20k 40k ] 20k 40k o 20k 40k



pulse bias percent 270nm = 3390

Run 27123 - apa_2

200
150
100

—— (1,1) - C. H. of 4867 W(s)
—— (1,2) - C. H. of 4928 W(s)
—— (1,3) - C. H. of 4980 Wf(s)
—— (1,4) - C. H. of 5072 WK(s)
—— (2,1) - C. H. of 5045 Wf(s)
—— (2,2) - C. H. of 5006 Wf(s)
—— (2,3) - C. H. of 4964 Wf(s)
—— (2,4) - C. H. of 4924 Wf(s)
e —— (3,1) - C. H. of 5116 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (3,2) - C. H. of 5029 Wf(s)
—— (3,3) - C. H. of 4868 Wf(s)
—— (3,4) - C. H. of 4867 WK(s)
—— (4,1) - C. H. of 4874 WK(s)
—— (4,2) - C. H. of 4897 Wf(s)
—— (4,3) - C. H. of 5022 Wf(s)
—— (4,4) - C. H. of 5110 Wf(s)
—— (5,1) - C. H. of 5418 W(s)
—— (5,2) - C. H. of 5494 Wf(s)
—— (5,3) - C. H. of 5582 Wf(s)
—— —— (5,4) - C. H. of 5554 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (6,1) - C. H. of 5618 Wf(s)
—— (6,2) - C. H. of 5604 Wf(s)

200 —— (6,3) - C. H. of 5542 Wf(s)
—— (6,4) - C. H. of 5466 Wf(s)

100 —— (7,1) - C. H. of 5113 Wf(s)
—————————  ——(7,2) - C. H. of 5203 Wf(s)

2Ka: A0k 0 20k 40k ___(73).C.H. of 5258 Wr(s)
—— (7,4) - C. H. of 5360 Wf(s)
—— (8,1) - C. H. of 5325 Wf{(s)
—— (8,2) - C. H. of 5272 WK(s)
—— (8,3) - C. H. of 5227 WK(s)
—— (8,4) - C. H. of 5151 WK(s)
—— (9,1) - C. H. of 5594 Wf(s)
——(9,2) - C. H. of 5522 WK(s)
—— (9,3) - C. H. of 5374 Wf(s)
——(9,4) - C. H. of 5206 Wf(s)
—— (10,1) - C. H. of 5303 WK(s)
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pulse bias percent 270nm

3490

Run 27124 - apa_2

200 G gt 200 —— (1,1) - C. H. of 4902 Wf(s)
—— (1,2) - C. H. of 4916 Wf(s)
100 100
& L —— (1,3) - C. H. of 4971 Wf(s)
0 0 o 0 —— (1,4) - C. H. of 5053 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 . 40k o arenso e
150 100 —— (2,2) - C. H. of 4975 Wf(s)
150
20 100 (2,3) - C. H. of 4947 WK(s)
100 u;g 50 & —— (2,4) - C. H. of 4915 Wf(s)
0 o o o —— (3,1) - C. H. of 5125 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (3,2) - C. H. of 5068 Wf(s)
—— (3,3) - C. H. of 4922 Wf(s)
100
150 100 100 —— (3,4) - C. H. of 4887 W(s)
100 50 l —— (4,1) - C. H. of 4882 Wf(s)
59 50 —— (4,2) - C. H. of 4950 Wf(s)
E 9 0 Se— 0! ———  ——(4,3) - C. H. of 5015 WK(s)
[} 20k 4ok 0 20k 40k 0 20k 40k 0 20k 40k 44y C. H, of 5154 Wie)
150 150 200 —— (5,1) - C. H. of 5448 Wf(s)
100 100 150 200 —— (5,2) - C. H. of 5491 WK(s)
50 50 100 100 —— (5,3) - C. H. of 5517 Wf(s)
0 0 sg o —— (5,4) - C. H. of 5527 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 4ok — (6,1) - C. H. of 5557 Wf(s)
—— (6,2) - C. H. of 5548 Wf(s)
= 10 200 200 —— (6,3) - C. H. of 5562 Wf(s)
50 —— (6,4) - C. H. of 5468 Wf(s)
0 = 100 —— (7,1) - C. H. of 5128 WK(s)
9 == e=- 0 0 —— (7,2) - C. H. of 5217 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 0k 40k (73).C. H, of 5343 WH(s)
b 80 —— (7,4) - C. H. of 5417 WK(s)
150
a0 o0 100 200 —— (8,1) - C. H. of 5401 Wf(s)
2 100 —— (8,2) - C. H. of 5280 Wf(s)
2 20 50
0 o 3 o —— (8,3) - C. H. of 5261 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20« 40k — (8) - C. H. of 5160 Wr(s)
—— (9,1) - C. H. of 5528 Wf(s)
1500 T
100 —— (9,2) - C. H. of 5456 Wf(s)
1% i 1000 —— (9,3) - C. H. of 5309 WK(s)
500 20 50 500 ——(9,4) - C. H. of 5191 Wf(s)
L 0 0 —  0—\ —— (10,1) - C. H. of 5259 Wf(s)
[} 20k 40k 0 20k 40k ) 20k 40k [) 206 40k (10.2)-C. H. of 5368 WI(s)
1000 1000 1000 —— (10,3) - C. H. of 5414 Wf(s)
1000 —— (10,4) - C. H. of 5506 Wf(s)
500 500 500 500
0 0 0— 0
[) 20k 40k 0 20k 40k 0 20k 40k 0 20k 4ok
200
100 b 200
50 150
50 190 100
50 50
0 0 o- 0
0 20k 40k 0 20k 40k ) 20k 40k o 20k 4ok
150 200 200 200
100 150
100 100
50 100 0
0 Lo o o
[) 20k 40k 0 20k 40k 0 20k 40k 0 20k 4ok
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6
4

N
oS3 3

1000
50

o &

200 fgg 200 —— (1,1) - C. H. of 4832 Wf(s)
100 100 100 —— (1,2) - C. H. of 4840 Wf(s)
50 —— (1,3) - C. H. of 4938 Wf(s)
o 0 0 ———————  ——(1,4) - C. H. of 4992 WK(s)
o e Gl ¢ M K 0 20k 40k (5,1)-C. H. of 5001 W(s)
X 150 100 —— (2,2) - C. H. of 4949 Wf(s)
:;0 100 —— (2,3) - C. H. of 4906 Wf(s)
50 50 = —— (2,4) - C. H. of 4884 Wf(s)
0 o o —— (3,1) - C. H. of 5085 Wf(s)
0 20k ok 20k 40k 0 20k 40k 0 20k 4ok —— (3,2) - C. H. of 4949 Wf(s)
80 —— (3,3) - C. H. of 4840 Wf(s)
60 100 100 —— (3,4) - C. H. of 4870 Wf(s)
40 % ) —— (4,1) - C. H. of 4856 Wf(s)
20 —— (4,2) - C. H. of 4886 Wi(s)
9 = 0 e 0 —— (4,3) - C. H. of 4903 Wf(s)
0 20k ok 20k 40k 0 20k 40k 0 20k 40k (441 C. H. of 5058 Wi(s)
150 200 —— (5,1) - C. H. of 5453 WK(s)
100 150 200 —— (5,2) - C. H. of 5540 Wf(s)
50 b 100 —— (5,3) - C. H. of 5600 Wf(s)
0 58 B —— (5,4) - C. H. of 5583 Wf(s)
0 20k ok 20k 40k 0 20k 40k 0 20k 4ok — (6,1) - C. H. of 5652 Wr(s)
—— (6,2) - C. H. of 5611 Wf(s)
100 200 500 —— (6,3) - C. H. of 5574 Wf(s)
100 —— (6,4) - C. H. of 5484 Wf(s)
= 100 —— (7,1) - C. H. of 5003 WK(s)
— = 0 — 0 " ——(7,2) - C. H. of 5088 Wf(s)
e 20k a0k 0 Bk Ak 0 20k 40k ___(73).C.H.of 5334 WH(s)
80 150 —— (7,4) - C. H. of 5408 Wf(s)
0 100 200 —— (8,1) - C. H. of 5423 Wf(s)
2 100 —— (8,2) - C. H. of 5291 Wf(s)
20 50
o ¢ o —— (8,3) - C. H. of 5162 Wf(s)
0 20k ok 20k 40k 0 20k 40k ) 20« 40k — (8) - C. H. of 5063 Wr(s)
e —— (9,1) - C. H. of 5518 Wf(s)
& 100 —— (9,2) - C. H. of 5417 Wf(s)
b 1000 ——(9,3) - C. H. of 5285 Wf(s)
e S 500 ——(9,4) - C. H. of 5188 Wf(s)
0 0 — 0 —— (10,1) - C. H. of 5221 WK(s)
8 e K 20 40k 4 20k “q0k 0 20k 40k (10,2) - C. H. of 5352 WK(s)
1000 1000 —— (10,3) - C. H. of 5391 WK(s)
100d —— (10,4) - C. H. of 5459 Wf(s)
500 i) 500
0 0 0
0 20k ok 20k 40k ) 20k 40k 0 20k 4ok
200 200
150 150
20 100 100
50 50
0 o o
0 20k ok 206 40k ) 20k 40k 0 20k 40k
200 200
150 200 150
100 16 100
50 50
mE -, F: A
0 20k ok 20k 40k ) 20k 40k 0 20k 4ok
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[
s o
o & 38
e
won
o333

200
100
0
0 20k ok
150
100
50
0 ~—
0 20k ok
15

106

@

Fi
e
al
.88

o

40k

200

H HH
o B w8 &
? N%

0 20k 40k

150

—— (1,1) - C. H. of 4822 WK(s)
—— (1,2) - C. H. of 4857 Wf(s)
—— (1,3) - C. H. of 4974 Wf(s)
—— (1,4) - C. H. of 4981 WK(s)
—— (2,1) - C. H. of 5012 Wf(s)

200
100
[}

o 20k 40k

100 —— (2,2) - C. H. of 4976 Wf(s)
—— (2,3) - C. H. of 4899 Wf(s)
= —— (2,4) - C. H. of 4817 WK(s)

—— (3,1) - C. H. of 5074 W(s)
—— (3,2) - C. H. of 4971 Wf(s)
—— (3,3) - C. H. of 4878 W(s)
100 —— (3,4) - C. H. of 4805 Wf(s)
—— (4,1) - C. H. of 4877 WK(s)
—— (4,2) - C. H. of 4904 Wf(s)
—— (4,3) - C. H. of 4952 Wf(s)
—— (4,4) - C. H. of 5003 Wf(s)
—— (5,1) - C. H. of 5353 Wf(s)
200 —— (5,2) - C. H. of 5468 Wf(s)
100 —— (5,3) - C. H. of 5551 Wf(s)
o

0 20k 40k

[ —

o 20k 40k

—— (5,4) - C. H. of 5567 Wf(s)

0 20k 40k 20k 40k 0 20k 40k 0 20k 40k — (6,1) - C. H. of 5607 Wf(s)
00 —— (6,2) - C. H. of 5548 WK(s)
100 200 200 —— (6,3) - C. H. of 5517 Wf(s)
50 —— (6,4) - C. H. of 5423 Wf(s)
50 100 100 —— (7,1) - C. H. of 5037 Wf(s)
0 ~ 0 o - o ——————  ——(7,2) - C. H. of 5103 Wf(s)
0 20k 40k 20k 40k 0 20k 40k 0 20k 40k (7.3) - C. H. of 5260 W(s)
80 150 —— (7,4) - C. H. of 5336 Wf(s)
40 60 100 200 —— (8,1) - C. H. of 5305 Wf(s)
20 23 50 100 —— (8,2) - C. H. of 5205 WK(s)
3 % i o —— (8,3) - C. H. of 5163 WK(s)
0 20k 40k 20k 40k 0 20k 40k 0 20k 40k — (8,4) - C. H. of 5089 WK(s)
—— (9,1) - C. H. of 5545 Wf(s)
100 —— (9,2) - C. H. of 5469 Wf(s)
1000 40 1000 —— (9,3) - C. H. of 5354 WK(s)
500 20 50 500 —— (9,4) - C. H. of 5189 Wf(s)
0 o o o —— (10,1) - C. H. of 5266 WK(s)
0 20k 40k 20k 40k ) 20k 40k 0 20k 40k (10,2) - C. H. of 5425 Wi(s)
1000 1000 i) —— (10,3) - C. H. of 5471 Wf(s)
1000 —— (10,4) - C. H. of 5522 Wf(s)
500 500 500 500
0 o 0 0
0 20k 40k 20k 40k ) 20k 40k 0 20k 40k
. 100 200 -
60 150 150
%0 50 100 100
20 50 50
[ o 0- o
0 20k 40k 20k 40k ) 20k 40k 0 20k 40k
150 200 200
100 10 200 150
100 100 100
50 50 0
0 — 0 o ~— 0
0 20k 40k 20k 40k [ 20k 40k 0 20k 40k
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200
200 200 S50 200
100 100 100 100
50
0 o — [ 0
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k
156 100
200 150
100 100 50
100 =0 50
o o 0 0
0 20k 40k 0 20k 40k ) 20k 40k 0 20k 40k
150 80 100
100
10 :g 50
50
50 g0
0 — 0 0 o
0 20k 40k 0 20k 40k ) 20k 40k 0 20k 40k
150 200
100 100 150 200
100
50 50 oo 100
[ o [ o
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k
100
100 200 200
50 50 100 100
o ~ 0 — 0 0 -
0 20k 40k 0 20k 40k 0 20k 40k [ 20k 40k
80 150
40 60 100 200
40
100
20 55 50
0 o 0 o o —
[ 20k 40k 20k 40k [ 20k 40k [ 20k 40k
1500
1000 40 100 1000
500 20 50 500
0 o 0 — 0
0 20k 40k 0 20k 40k ) 20k 40l 0 20k 40k
1500
1000 1000 1000 2
500 500 500 500
0 o 0 o
0 20k 40k 0 20k 40k ) 20k 40k 0 20k 40k
80 200
60 150 150
ps 50 100 100
20 50 50
[ o 0- o —
0 20k 40k 0 20k 40k ) 20k 40k 0 20k 40k
200
150 200 56 200
100 150
100 100 100
50 0 50
0 — 0 [ [ —
0 20k 40 0 20k 40k [ 20k 40k 0 20k 40k

—— (1,1) - C. H. of 4875 W(s)
—— (1,2) - C. H. of 4874 Wf(s)
— (1,3) - C. H. of 5009 Wf(s)
—— (1,4) - C. H. of 4994 Wf(s)
—— (2,1) - C. H. of 5029 Wf(s)
—— (2,2) - C. H. of 4997 WK(s)
—— (2,3) - C. H. of 4974 Wf(s)
—— (2,4) - C. H. of 4904 Wf(s)
—— (3,1) - C. H. of 5026 Wf(s)
—— (3,2) - C. H. of 4939 Wf(s)
—— (3,3) - C. H. of 4921 Wf(s)
—— (3,4) - C. H. of 4872 WK(s)
—— (4,1) - C. H. of 4876 Wf(s)
—— (4,2) - C. H. of 4926 Wf(s)
—— (4,3) - C. H. of 4947 Wf(s)
—— (4,4) - C. H. of 4973 Wf(s)
—— (5,1) - C. H. of 5446 Wf(s)
—— (5,2) - C. H. of 5550 Wf(s)
—— (5,3) - C. H. of 5576 Wf(s)
—— (5,4) - C. H. of 5552 Wf(s)
—— (6,1) - C. H. of 5610 Wf(s)
—— (6,2) - C. H. of 5617 Wf(s)
—— (6,3) - C. H. of 5574 Wf(s)
—— (6,4) - C. H. of 5487 Wf(s)
—— (7,1) - C. H. of 5036 Wf(s)
—— (7,2) - C. H. of 5195 WK(s)
—— (7,3) - C. H. of 5340 Wf(s)
—— (7,4) - C. H. of 5432 Wf(s)
—— (8,1) - C. H. of 5414 Wf(s)
—— (8,2) - C. H. of 5305 Wf(s)
—— (8,3) - C. H. of 5243 Wf(s)
—— (8,4) - C. H. of 5112 Wf(s)
—— (9,1) - C. H. of 5496 Wf(s)
—— (9,2) - C. H. of 5434 WK(s)
—— (9,3) - C. H. of 5272 WK(s)
—— (9,4) - C. H. of 5123 Wf(s)
—— (10,1) - C. H. of 5179 WK(s)
—— (10,2) - C. H. of 5340 Wf(s)
—— (10,3) - C. H. of 5333 WK(s)
—— (10,4) - C. H. of 5458 Wf(s)
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HM
o B
-88E
&
oﬁo

200

100

o

0 20k

i

100
50

40k

100
) M‘

200 —— (1,1) - C. H. of 4858 Wf(s)
10 —— (1,2) - C. H. of 4861 WK(s)
—— (1,3) - C. H. of 4954 Wf(s)

o —— (1,4) - C. H. of 4954 Wf(s)

9 20k: 40k —— (2,1) - C. H. of 4963 Wf(s)

80 —— (2,2) - C. H. of 4926 Wf(s)
60 —— (2,3) - C. H. of 4905 WK(s)
Ay —— (2,4) - C. H. of 4902 Wf(s)
zg —— (3,1) - C. H. of 5043 Wf(s)

—— (3,2) - C. H. of 4986 Wf(s)
—— (3,3) - C. H. of 4923 WK(s)
100 —— (3,4) - C. H. of 4868 WK(s)

0 20k 40k

0 —— (4,1) - C. H. of 4934 Wf(s)
50 M —— (4,2) - C. H. of 4935 Wf(s)
0 o —— (4,3) - C. H. of 4977 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 206 40k 44y C . of 5026 WH(s)
150 200 —— (5,1) - C. H. of 5491 Wf(s)
100 100 150 200 —— (5,2) - C. H. of 5599 Wf(s)
50 50 123 100 —— (5,3) - C. H. of 5661 Wf(s)
o - 5 o —— (5,4) - C. H. of 5607 Wf(s)
[ 20k 40k 0 20k 40k [ 20k 40k 0 20k aok  — (6,1) - C. H. of 5656 Wf(s)
100 —— (6,2) - C. H. of 5693 Wi(s)
100 200 200 —— (6,3) - C. H. of 5608 Wf(s)
50 i —— (6,4) - C. H. of 5508 Wf(s)
3 100 —— (7,1) - C. H. of 4963 WK(s)
o o 0 — 0 ——  ——(7,2) - C. H. of 5064 Wf(s)
[ 20k 40k 0 20k 40k 0 20k 40k [ 20k 40k (7'3).C 1 of 5315 Wi(s)
—— (7,4) - C. H. of 5448 W(s
0 P b 200 — (a 1) C. H. of 5402 Wf( ;
60 100 (8,1) - C. H. of (s)
20 40 & 100 —— (8,2) - C. H. of 5258 Wf(s)
0 zg o "M.M o —— (8,3) - C. H. of 5157 Wf(s)
[ 20k 40k 0 20k 40k [ 20k 40k 0 20k 4ok — (84) - C. H. of 4994 WF(s)
—— (9,1) - C. H. of 5520 Wf(s)
40 100 150 —— (9,2) - C. H. of 5375 WK(s)
1000 S
—— (9,3) - C. H. of 5253 Wf(s)
500, 20 # 500 —— (9,4) - C. H. of 5155 Wf(s)
0 o 0 0 - ——(10,1) - C. H. of 5193 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k (10.2)-C. H. of 5319 Wr(s)
1000 —— (10,3) - C. H. of 5355 Wf(s)
1000 1000 1000 —— (10,4) - C. H. of 5462 Wf(s)
500 500 500 500
o o 0 0
[ 20k 40k 0 20« 40k [} 20k 40k 0 20k 40k
80 100 150 200
i 150
40 50 100 100
20 50 50
o 0 0 e 0 ]
0 20k 40k 0 20« 40k 0 20k 40k 0 20k 40k
150 200 200
100 150 200 150
100 00 100
50 50 50
0 ~ 0 === — 0
0 20k 40k 0 20k 40k [ 20k 40k 0 20k 40k
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200
150
100

50

200

200 —— (1,1) - C. H. of 4798 Wf(s)
10 —— (1,2) - C. H. of 4851 Wf(s)
—— (1,3) - C. H. of 4939 Wf(s)
— (1,4) - C. H. of 5024 Wf(s)

G ¢ e K 9 20k: 40K —— (2,1) - C. H. of 5009 Wf(s)

—— (2,2) - C. H. of 4953 Wi(s)
—— (2,3) - C. H. of 4874 WK(s)
—— (2,4) - C. H. of 4813 WK(s)
—— (3,1) - C. H. of 5118 WK(s)

0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (3,2) - C. H. of 5007 Wf(s)
10 —— (3,3) - C. H. of 4881 WK(s)

100 —— (3,4) - C. H. of 4845 Wf(s)
—— (4,1) - C. H. of 4850 Wf(s)

= —— (4,2) - C. H. of 4891 WK(s)
—— (4,3) - C. H. of 4935 Wf(s)

o e e 0 20k A0k 0 20K 40K o 20k 40k (44 C.H. of 5070 WF(s)

—— (5,1) - C. H. of 5359 Wf(s)
00 —— (5,2) - C. H. of 5432 Wf(s)
100 —— (5,3) - C. H. of 5516 Wf(s)
—— (5,4) - C. H. of 5506 Wf(s)

0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (6,1) - C. H. of 5548 Wf(s)
—— (6,2) - C. H. of 5544 Wf(s)
—— (6,3) - C. H. of 5500 Wf(s)
—— (6,4) - C. H. of 5413 Wf(s)
—— (7,1) - C. H. of 5036 Wf(s)
—— (7,2) - C. H. of 5187 WK(s)
° ol g ol o afka:v40K 0 20k 40k ___(7,3)-C.H. of 5282 WK(s)
—— (7,4) - C. H. of 5283 Wf(s)
—— (8,1) - C. H. of 5326 Wf(s)
—— (8,2) - C. H. of 5286 Wf(s)
L —— (8,3) - C. H. of 5236 Wf(s)
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 40k —— (8,4) - C. H. of 5130 WK(s)
—— (9,1) - C. H. of 5507 Wf(s)
—— (9,2) - C. H. of 5413 WK(s)
——(9,3) - C. H. of 5318 WK(s)
—— (9,4) - C. H. of 5214 Wf(s)
—— (10,1) - C. H. of 5251 WK(s)

T—
5 8
OOTO
2
5
o 8
o%
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o

[ 20k 40k
15
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o
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5
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200 350,

100
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1000
50

o &
N & 9
oo o o
-
u °
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=
w ©
S 3
o & &

0 20k 40k 0 20k 4ok 0 20k 40k 0 20k 40k (10,2) - C. H. of 5344 Wf(s)
1000 1000 —— (10,3) - C. H. of 5410 Wf{(s)
1000 1000 —— (10,4) - C. H. of 5444 Wf(s)
500 Sy 500 500
0 0 0 0
0 20k 40k 0 20k 40k 0 20k 40k 0 20k 4ok

Naow
:;%go
o B

- 8 8
J—
a5
;%;;
s
aBBE
8888

o 20k 40k 0 20k 40k 0 20k 40k o 20k 40k

150 200
150
100 101
50
0~

201
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o838
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e
aBh
c883

20k 40k ] 20k 40k o 20k 40k
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—— (1,1) - C. H. of 4799 Wf(s)
—— (1,2) - C. H. of 4863 Wf(s)
—— (1,3) - C. H. of 4949 Wf(s)
— (1,4) - C. H. of 5047 Wf(s)

20

,.
5

o 8 8
N
5 8

oﬁ

°

200 200
100 100
S————— [}

[ 20k 40k 0 20k 40k

o A A% 0 20k 40k (51)-C.H. of 5021 Wi(s)
200 150 —— (2,2) - C. H. of 4937 WK(s)

290 150 :
100 50 —— (2,3) - C. H. of 4916 WK(s)
100 . 50 —— (2,4) - C. H. of 4831 WK(s)
Ul 0 ——— 0 0 —— (3,1) - C. H. of 5176 WK(s)
0 20k 4ok 0 20k 4ok 0 20k 4ok 0 20k 40k  — (3,2)-C. H. of 5019 W(s)

—— (3,3) - C. H. of 4878 W(s)
—— (3,4) - C. H. of 4847 WK(s)
—— (4,1) - C. H. of 4864 Wf(s)
—— (4,2) - C. H. of 4932 Wf(s)
—— (4,3) - C. H. of 4953 Wf(s)

3

[
w9 a
E;g;cij
NAO®
<%:i;fi:;:j
o

100 100
E 50
0

0 20k 40k 0 20k 40k ) 20k 40k 0 20k 40k (4.4) - C. H, of 5083 WH(s)
150 150 200 —— (5,1) - C. H. of 5441 Wf(s)
100 100 150 200 —— (5,2) - C. H. of 5519 Wf(s)
50 50 lgg 100 —— (5,3) - C. H. of 5576 Wf(s)
—— (5,4) - C. H. of 5521 Wf{(s)

[ o [ 0-

«
}é&
n °
o & 8
i
oy
©woh
o888
—
S S
;;g;::>

0 20k 40k 0 20k 40k 0 20k 40k 0 20k a0k  — (61)-C.H. of 5527 Wi(s)
—— (6,2) - C. H. of 5582 WK(s)

o —— (6,3) - C. H. of 5521 WK(s)

—— (7,1) - C. H. of 5060 Wf(s)

—————  ——(7,2) - C. H. of 5251 Wi(s)

° Rl o ol o afka: vA0K 0 20k 40k ___(7,3)-C.H. of 5362 WK(s)
—— (8,1) - C. H. of 5419 WK(s)

—— (8,2) - C. H. of 5350 WK(s)

—— (8,3) - C. H. of 5288 WK(s)

—— (6,4) - C. H. of 5499 Wf(s)
80 150 —— (7,4) - C. H. of 5427 Wf(s)
40
20

o= A —— (8,4) - C. H. of 5139 Wf(s)

4

N
“}Q
a
g
t

-
R
88
e N
s 8
%

0 20k 40k 0 20k 40k 0 20k 40k 0 20k 4ok
—— (9,1) - C. H. of 5507 Wf(s)
1500 50 100 1500 —— (9,2) - C. H. of 5422 Wf(s)
1000 40 1000 —— (9,3) - C. H. of 5340 Wf(s)
500 20 59 500 —— (9,4) - C. H. of 5265 Wf(s)
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APA 1

Ongoing analysis of the data for some runs with endpoints 104, 105 & 107 (APA 1) taken on 17-18/06/2024

Run
number

27210

27211
27212
27213
27214
27215
27216
27217
27218
27219
27220
27221

o O 0o O O O O

Light was pointing to the center of APAs 1 & 2 plane (channel mask = 14

LED coupled to tefzel fiber - ticks width = 5 (20ns)

Same configuration as for APA 2

There are ~30 available runs - 180 seconds each

Scanningpulse bias percent 270nmfrom 500t04045 » Butwider scanwrt APA 2
20 Hz DAQ trigger rate
20 Hz trigger ad-hoc 0x7
~7000 waveforms per channel and per run

Preliminary plots show that the detected amount of light
increasesinthe[1000, 3045]rangeofpulse bias percent 270nm,

@)
O

but stays roughly the same inthe [3045,

4095]

The data seems suitable for calibration analysis, but the waveforms need to be aligned

Date

17/06/2024

17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024
17/06/2024

Start End/run

time

time

180s

180s
180s
180s
180s
180s
180s
180s
180s
180s
180s
180s

Shifter

marroyav

marroyav
marroyav
marroyav
marroyav
marroyav
marroyav
marroyav
marroyav
marroyav
marroyav
marroyav

PDS
expert

Active
Endpoints

104,105,107

104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107
104,105,107

# triggers

type

LED

LED
LED
LED
LED
LED
LED
LED
LED
LED
LED
LED

Calibration Run. Bias DCS:30V. Tests 270nm: SSP_config. pulse_mode:single, mask_channel:16, ticks_width:5,
Pulse_bias_percent_270nm:4095. Trigger_ad-hoc 0x7:20Hz. 20Hz daq triger_rate.

4045
3995
3945
3895
3845
3795
3745
3695
3645
3595
3545

conteaen -—-

APA18&2




pulse bias percent 270nm = 500
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pulse bias percent 270nm
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Conclusions

e APAs3&4
o  We have almost all the data we require to tune the LED for APAs 3 & 4 calibration
e APAs1&2

o  With the centered tefzel fiber we seem to have reached a plateau of the detected light wrt the
pulse bias percent 270nm

m increasing ticks width beyond 5 (20 ns) we may detect more light (indeed, we
needed to increase it from 1 to 5 in the past to see some light in APA 2)

o  This plateau configuration for the centered fiber seems OK to calibrate some of the channels
APAs 1 & 2, but we will need to use other LED/fiber to calibrate channels placed at some
corners of the APAs

o  APA 1 waveform alignment is a pending task (offline analysis)
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