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RECENT UPDATES

» The LGC GEMC code is now updated to the latest version
of GEMC (2.2/2.3) and ready for integration.

» Possible adjustments to reduce accidental backgrounds.

» First steps toward prototype construction just starting.
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LGC GEMC 2.3 CHANGES

Geometries updated.

MaPMT hit processing
updated.

New MaPMT configuration:
Every single pixel is now an
individual sensitive detector.
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EXAMPLE EVENT.

» On the leftis an example
track.

» Blue is 3x3 PMT array

» White lines are optical
photons

» Green points are

interactions with the
PMT.
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EXAMPLE BANK OUTPUT: ONE EVENT

NN

NS

19
48

(SIS

13
13

13
28

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7
7 7 7 7
7 7 7 7
- (252, 2) pmt: 5 5
5 4 8 1
1 2 1 1
- (252, 3) pixel: 43 12
20 36 2 38
46 50 52 60
- (252, 4) nphe: 0 1
0 0 1 0
1 0 0 1

- (252, 5) avg_t: 13.5895 13.5877
.5519 13.5897 13.556 13.5887 13.5592
.568 13.5596 13.5771 13.5548 13.5526

- (252, 99) hitn: 1 2

14 15 16 17
29 30 31 32
-— End of integrated digitized bank.
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13.576
13.5577
13.5844
3
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33

13.561
13.5518
13.5562
4

19

34

0
13.5715
13.5901
13.5898
5

20

35

N AN

60

59

58

1

0

0
13.563
13.5836
13.5876
6

21

36

13.5879
13.5642
13.5641
7

22

37

SO ONNPRAEANPENNN
(o)) e~

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 UMARFRLPUITUNTOO NN

13.5839
13.5857
13.5893
10
25
40

.5725
. 5806
. 5681

. 5527
.5546
. 5825
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EXAMPLE BANK OUTPUT: ONE EVENT

—— integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2 4 5 4 7 8 2 4
4 5 4 8 1 1 4 5 2 1 7 4 5 2 4
1 1 2 1 5 4 5 5 1 4 4 5 4 5
- (252, 3) pixel: 12 15 52 33 60 36 44 14 1 41 27
19 20 36 38 45 11 28 59 39 7 61 4 51 35
48 46 50 60 3 43 44 58 47 26 64 51 62 57
- (252, 4) nphe: 1 1 1 0 1 0 0 0 0 0 3
0 0 0 0 1 1 2 0 1 0 0 0 1 0
0 1 0 1 0 1 0 0 0 0 0 0 0 0

- (252, 5) avg_t:
13.5519 13.5897 13.556 13.58
13.568 13.5596 13.5771 13.554

13.5877 13.576 13.561 13.5715 13.563 13.5879 13.5579 13.5715 13.5839 13.5725 13.5527
13.5592 13.5577 13.5518 13.5901 13.5836 13.5642 13.5751 13.5643 13.5857 13.5806 13.5546
13.5526 13.5844 13.5562 13.5898 13.5876 13.5641 13.5513 13.5798 13.5893 13.5681 13.5825

- (252, 99) hitn: 1 2 3 4 5 6 7 8 9 10 11 12
13 14 15 16 18 19 20 21 22 23 24 25 26 27
28 29 30 31 33 34 35 36 37 38 39 40 41 42

-— End of integrated digitized bank.

\

Each row is a collection of information for each integrated hit on a pixel.

The first row (highlighted in red) gives the sector hit: In this case, all 42 hits are
in sector 7. Sectors count clockwise from top, looking downstream.
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EXAMPLE BANK OUTPUT: ONE EVENT

NN

NN

19
48

(SIS

13
13

13
28

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7 7
7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2 4
5 4 8 1 1 4 5 2
1 2 4 1 1 5 4 5 5
- (252, 3) pixel: 43 12 15 52 33 60
20 36 2 38 45 11 28 59
46 50 52 60 3 43 44 58
- (252, 4) nphe 0 1 1 1 0 1
0 0 1 0 1 1 2 0
1 0 0 1 0 1 0 0
- (252, 5) avg_? 13.5895 13.5877 13.576 13.561 13.5715 13.563

.568 13.5596 13.5771 13.5548 13.5526 13.5844 13.5562 13.5898 13.5876
- (252, 99) hitn: 1 2 3 4 5 6
14 15 16 17 18 19 20 21
29 30 31 32 33 34 35 36
—— End of integrated digitized bank.

.5519 13.5897 13.156 13.5887 13.5592 13.5577 13.5518 13.5901 13.5836

13.5879
13.5642
13.5641

H

@@Gg\lhh\lh\l\l\l

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 UT,A,RFLPUIUIOONNN

13.5839
13.5857
13.5893
10
25
40

.5725
. 5806
. 5681

. 5527
. 5546
. 5825

PMT number hit:

(top left is always relative to rotation

" °

about beam-z-axis. “Down” is
defined by z-axis and negative-z.)
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EXAMPLE BANK OUTPUT: ONE EVENT

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2 < 5 - 7 8 2 -
B 5 B 8 1 1 B 5 2 1 7 B 5 2 B
1 1 2 ‘ﬁ‘ 1 1 5 - 5 5 1 B B 5 4 5
- (252, 3) pixel: 43 12 15 52 33 60 36 44 14 1 41 27
19 20 36 2 38 45 11 28 59 39 7 61 4 51 35
48 46 50 52 60 3 43 44 58 47 26 64 51 62 57
- (252, 4) nphe 0 1 1 1 0 1 0 0 0 0 0 3
0 0 0 1 0 1 1 2 0 1 0 0 0 1 0
0 1 0 0 1 0 1 0 0 0 0 0 0 0 0
- (252, 5) avg_1: 13.5895 13.5877 13.576 13.561 13.5715 13.563 13.5879 13.5579 13.5715 13.5839 13.5725 13.5527

13.5519 13.5897 13.55 13.5887 13.5592 13.5577 13.5518 13.5901 13.5836 13.5642 13.5751 13.5643 13.5857
13.568 13.5596 13.5771 13.5548 13.5526 13.5844 13.5562 13.5898 13.5876 13.5641 13.5513 13.5798

13.5546
13.5825

- (252, 99) hitn: 1 2 3 4 5 6 7 8 9
13 14 15 16 17 18 19 20 21 22 23 24
28 29 30 31 32 33 34 35 36 37 38 39

-— End of integr ted digitized bank.

PMT number hit:

(top left is always relative to rotation

" °

about beam-z-axis. “Down" is
defined by z-axis and negative-z.)
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EXAMPLE

integrated dig:
(252, 1) sectol
7 7
7 7
- (252, 2) pmt:
5 4
1 2
(252, 3) pixel
20 36
46 50
(252, 4) nphe:
0 0
1 0
- (252, 5) avg_t
.5519 13.5897 13.5
.568 13.5596 13.5
- (252, 99) hitn
14 15
29 30

—— End of integrafis

PMT n

(top le
about

define
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EXAMPLE BANK OUTPUT: ONE EVENT

~

RS

19
48

(S

13.
13.

13
28

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7
7 7 7 7 7 7 7
7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2
5 4 8 1 1 4 5
1 2 1 1 5 4 5
- (252, 3) pixel: 43 12 15 52 33
20 36 2 38 45 11 28
46 50 52 60 3 43 44
- (252, 4) nphe: 0 1 1 1 0
() () 1 () 1 1 2
1 () 0 1 () 1 0

- (252, 5) avg_t: 13.5895 13.5877 13.576 13.561 13.5715
5519 13.5897 13.556 \3.5887 13.5592 13.5577 13.5518 13.5901

568 13.5596 13.5771 .5548 13.5526 13.5844 13.5562 13.5898
- (252, 99) hitn: 2 3 4 5

14 15 17 18 19 20

29 30 32 33 34 35

-— End of integrated digitized bank.

ON PN

60

59

58

1

0

0
13.563
13.5836
13.5876
6

21

36

WP UNNN
(o)}

39

47

0

1

0
13.5879
13.5642
13.5641
7

22

37

SO ONNBRANENNN
(o)] e~

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 U AP UUIOO NN

13.5839
13.5857
13.5893
10
25
40

ROV A DANNSNNN
NP

13-
13-
13-

11
26
41

5725
5806
5681

. 5527
. 5546
. 5825

Pixel number hit:
(again, from behind PMT)
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EXAMPLE BANK OUTPUT.

NN

NS

19
48

13
13

13
28

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2 4 5
5 4 8 1 1 4 5 2 1
1 2 1 1 5 4 5 5 1
- (252, 3) pixel: 43 12 15 52 33 60 36
20 36 2 38 45 11 28 59 39
46 50 52 60 3 43 44 58 47
- (252, 4) nphe: 0 1 1 1 0 1 0
0 0 1 0 1 1 2 0 1
1 0 0 1 0 1 0 0 0

- (252, 5) avg_t: 13.5895 13.5877 13.576 13.561 13.5715 13.563 13.5879
.5519 13.5897 13.55 13.5887 13.5592 13.5577 13.5518 13.5901 13.5836 13.5642

.568 13.5596 13.5771 .5548 13.5526 13.5844 13.5562 13.5898 13.5876 13.5641
- (252, 99) hitn: 2 3 4 5 6 7
14 15 17 18 19 20 21 22
29 30 32 33 34 35 36 37

-— End of integrated digitized bank.

SO ONNPPPANPL,NNN
(o)) e~

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 UhA,PRPUIUIOONNN

13.5839
13.5857
13.5893
10
25
40

SR OO UDDBNNNNN
N PR

13
13
13
11
26
41

.5725
. 5806
. 5681

. 5527
.5546
. 5825

How many photoelectrons are detected
(considering quantum efficiency and WLS).
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EXAMPLE BANK OUTPUT.

NN

NS

19
48

(SIS

13
13

13
28

-- integrated digitized bank (252, @) —-

- (252, 1) sector: 7 7 7 7 7
7 7 7 7 7 7 7
7 7 7 7 7 7 7
- (252, 2) pmt: 5 5 7 4 2
5 4 8 1 1 4 5
1 2 1 1 5 4 5
- (252, 3) pixel: 43 12 15 52 33
20 36 2 38 45 11 28
46 50 52 60 3 43 44
- (252, 4) nphe: 0 1 1 1 0
0 0 1 0 1 1 2
1 0 0 1 0 1 0

- (252, 5) avg_t: 13.5895 13.5877 13.576 13.561 13.5715
.5519 13.5897 13.556 13.5887 13.5592 13.5577 13.5518 13.5901
.568 13.5596 13.5771 13.5548 13.5526 13.5844 13.5562 13.5898

- (252, 99) hitn: 2 3 4 5

14 15 17 18 19 20
29 30 32 33 34 35
-— End of integrated digwitized bank.

N AN

13.563
13.5836
13.5876
6

21

36

13.5879
13.5642
13.5641
7

22

37

SO ONNPRAEANPENNN
(o)) e~

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 UMARFRLPUITUNTOO NN

13.5839
13.5857
13.5893
10
25
40

ROV AIRMNNSNNN
N P

13.5725
13.5806
13.5681
11
26
41

0
13.5527
13.5546
13.5825
12

27

42

Time (in ns) of interaction.
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EXAMPLE BANK OUTPUT.

NN

NS

19
48

(SIS

13
13

13
28

-— integrated digitized bank

- (252, 1) sector:
7 7
7 7

- (252, 2) pmt:
5 4
1 2

- (252, 3) pixel:
20 36
46 50

- (252, 4) nphe:
0 0
1 0

- (252, 5) avg_t:
.5519 13.5897 13.556
.568 13.5596 13.5771

- (252, 99) hitn:

14 15
29 30
-— End of integrate

Integrated hit index (1 through 42, for this event).

(252, @) —-

7 7 7

7 7 7

7 7 7

5 5 7

8 1 1

1 1 5

43 12 15

2 38 45

52 60 3

0 1 1

1 0 1

0 1 0
13.5895 13.5877 13.576
13.5887 13.5592 13.5577
13.5548 13.5526 13.5844
1 2 3

16 17 18

31 32 33

digitized bank.

13.561
13.5518
13.5562
4

19

34

0
13.5715
13.5901
13.5898
5

20

35

N AN

13.563
13.5836
13.5876
6

21

36

13.5879
13.5642
13.5641
7

22

37

SO ONNPRAEANPENNN
(o)) e~

13.5579
13.5751
13.5513
8

23

38

13.5715
13.5643
13.5798
9

24

39

SO0 UMARFRLPUITUNTOO NN

13.5839
13.5857
13.5893
10
25
40

.5725
. 5806
. 5681

. 5527
.5546
. 5825
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IS THE ACCEPTANCE T00 GOOD?

» Stray electrons can
produce a decent
signal:

» Starts here

» Reflects off mirror

in different sector
than PMT.
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BLINDERS

» Blinders could be a
solution.

» These blinders are
likely too “simple”.
Need to be adjusted
for signal tracks that

are bent by magnetic
field.

¥‘0

JJJ*
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ISSUES WITH GEOMETRIC ACCEPTANCE LIMITING

» Open acceptance was designed to pick up signal tracks over a
large angular acceptance for two primary configurations.

» For most central tracks, geometric limiting like blinders will not
affect efficiency.

» For tracks on the edges of acceptance, efficiency may drop
substantially.

» Need to know the background profile better (more accurate pi0
XS) to compare rates between background and signal events to
evaluate geometrical acceptance changes.
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SOME THINGS TO DO

1000

» Update geometry with

support structures and o
MaPMT dead areas. 600:_

» Investigate optical I
properties in the 180 to T
200nm range. !
200—

» Investigate acceptance I

° o o ||||||||||IIII|IIII|IIII|IIII|IIII
||m|t|ng (after new f00 200 300 400 500 600 700 800

k .I.' I . wavelength (nm)
baC grou nd protiiing ) Optical properties of gas and PMTs only defined

between 200 and 600 nm for current simulation in GEMC.



BACK-UPS
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SOME OPTICAL PROPERTY PLOTS:

TPMHBOS17EA
! ! ! ! : ' -
100 CO. Transparency (%)
% __ H12700A-03 / H12700B-03 ' ' y P y
100
éA = 80 . ...~ G
2 : i :
E g . B error reﬂect1v1ty (%)
EQ N I 60 H Aot
Qw 10 EHIZT00A == Cherenkov spectrum (u a. )
Z 5 \/ H127008 S :
g™ S A\ [ \
E LLILJ T\ 40 .......... Quantum EfﬁClency (%)
s = “ \ ] -
o = 1 X : s -
< b X : f -
E g " 20 .............. ........... S ............... ................ ............ -
a¥e, s : : ]
= 0.1 - ‘ ‘ ‘
5 - 0 | | |
o ATHODE RADIANT SENSTVITY 200 300 400 500 600 700 800 900
(o= QIUANTU'Y‘ EFFICIIENCY I M )\' (nm)
0.01 A
200 300 400 500 600 700 800 From Hall-A gas Cherenkov paper

M. lodice, PHY98-06.pdf
WAVELENGTH (nm)
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SOME OPTICAL PROPERTY PLOTS:

TPMHBOS17EA
! ! ! ! ! ! -
100 : : : H
0
% ___H12700A-03 / H12700B-03 ' ' C02 Transparency (%)
100
éA z 80 . *~ ............... s —
32 : :
E Nt . B - ; error reﬂect1v1ty (%)
(% (uzj 10 ’ '\““ H127mA N\“ 60 : ..Chr..rlktrum( ..... a)
£ 0 ~/ H127008 — ' CIenkov spec u.
0L - Spectral Response
E H - - 40 Quantum Efﬁc1ency (%)
<=2 BURLE 8854
2 - "=l Type No. Range Peak ( ) .
T 2 = Wavelength
L g . 20
80 - (nm) (nm)
L o1 L|H12700A | 300t0 650 380
5 —| H12700B 300 to 650 380 0
—| H12700A-03 | 185t0650 | 380 200 300 400 500 600 700 800 900
— | H12700B-03 | 185 to 650 380 2 (nm)
' 1
0.01 | | | | :
200 300 400 500 600 700 800 From Hall-A gas Cherenkov paper

M. lodice, PHY98-06.pdf
WAVELENGTH (nm)



