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TOF700 system

Active area (big; small)”
Strips per MRPC

Number of MRPCs (TDR)
Present

Total active area (TDR)
Present

FEE channels total

The MRPC time resolution

Efficiency of the MRPC

16.05.2024

30x56 cm2; 35x16 cm2

16; 32

30; 40

18; 41
3.15%2.01 m2
3.15x1.56 m2
3200

60ps

>95 %

TOF700 mRPC cross section

cathode glass 0.67mm

HV

fishing line 0.3 mm

anode

Signal

readout [Il]—

mylar 0.4mm

TDR TOF700 scheme. Planes filled with
color are present in the system at this point
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Data flows

[ ————
INL for each TDC

< .data file >—.[ BmnDataToRoot.C (Dlglts .root .f11e>
with corrections

‘ BmnDataConvertToRoot.C

f
XY calibrations ‘
TTVXS TS

LR corrections

C * raw.root file )

Channel mapping

Y

|

run_reco_bmn.C ’

( DST .root file >

‘ Slewing correction

macros

Old data flow for TOF700

.root file with
| . .
slewing correction

)

“digits” have all the time corrections: both for electronics
and detector physics features

16.05.2024

( .data file >—»{ BmnDataToRoot.C ’

|
( TTVXS TS )

+

C LR corrections ) J_C Digits .root file >

( Slewing Corrections>

: < TS correction ) 1»{ run_reco_bmn.C ’
i ( Alignment )

k.

< DST .root file >

New data flow for TOF700 DST production
“digits” have electronics corrections only
And hits account for the physics of detectors
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bmnroot > input >

TOF700_map_period_8.txt

nchambers

59

1 ncrates 69

2 4 70 chamber chamberID

3 74 15 16.2

4 crate  TTVXSID ;; ; fil

5 © OCD9B71A A W o

6 1 0CD9141F 75 4 29.1

7 2 OA9FE645 76 5 4.1

8 3 0AAOC505 ;; ;7 ;2f

9 79 8 S.i

10 nslots 80 18 19.2

11 5l 81 10 31.1

13 crate slot devsernum  dnltype dnlfile 131 crate  slot chamber cable

14 0 © O0AAL186F ®  TDC72VXS-0AA1l-186F.txt 132 0 7 53 1

15 © 7 076D439B 3  TDC64VHLE-076D-439B.ini 133 0 8 54 1

16 © 8 076D4EC3 3  TDCG4VHLE-076D-4EC3.ini 134 0 8 55 2

17 © 9 076D2C3D 3  TDCG4VHLE-076D-2C3D.ini 135 0 9 42 2

18 @ 10 0611A227 3  TDC64VHLE-0611-A227.ini 136 0 10 43 2

19 ® 11 0611D065F 3  TDC64VHLE-0611-DOSF.ini 137 0 9 44 1

20 © 12 0611DFD2 3  TDCG4VHLE-0611-DFD2.ini 138 0 10 21 1

21 ®@ 13 076CB995 3  TDC64VHLE-076C-B905.ini 139 0 11 9 0

22 © 14 076CB8F5 3  TDCG4VHLE-076C-B8F5.ini 140 0 12 14 0

23 @ 15 076C9F94 3  TDCG4VHLE-076C-9F94.ini 141 0 13 15 0

24 @ 16 076C9E50 3  TDCG4VHLE-076C-9E50.ini 142 0 14 17 0

25 0@ 17 06E90439 3  TDC64VHLE-06E9-0439.ini 143 0 15 19 0

26 1 5 0611A24C 3  TDC64VHLE-0611-A24C.ini 144 0 16 16 0

27 1 6 06123539 3  TDCG4VHLE-0612-3539.ini e 5 = e 0

28 1 7 0611COBE 3  TDCG4VHLE-0611-COBE.ini e 3 e 55 i

29 1 8 06110047 3  TDC64VHLE-0611-D047.ini s 1 : - 5

30 1 9 ©0611A24B 3  TDCG4VHLE-0611-A24B.ini Tag ¥ & 28 5

31 1 10 06E9042C 3  TDCG4VHLE-O6E9-042C.ini 48 i - 3 5

32 1 11 076C9ES5B 3  TDC64VHLE-076C-9E5B.ini

33 1 12 06E90430 3  TDC64VHLE-06E9-0430.ini 150 . 8 0 o

34 1 13 076CBA7F 3  TDC64VHLE-076C-BA7F.ini || °1 1 9 6 0

35 1 14 07A91E93 3  TDC64VHLE-07A9-1E93.ini || 192 1 10 13 0

36 1 15 07A91E990 3  TDCE4VHLE-07A9-1E90.ini 153 1 11 7 0

37 1 16 07A91E87 3  TDCG4VHLE-07A9-1E87.ini 154 1 12 1 0
16.05.2024

How TOF700 mapping used to
look like...

The existing map consists of 4
parts, referring to and implying
one another in a unordered way
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bmnroot > input > = TOF700_map_period_8.txt o7 Dchambers The updated mapplng
1 ncrates 69
2 4 70 chamber chamberID
3 71 15 16.2 bmnroot > input > TOF701_PlaceMap_RUNS8.txt
4 crate  TTVXSID [ et 1 0OCD9B7IA 7 076D4398B
5 ©  0CD9B71A A W o 2 OCD9B7IA 8  076D4EC3
6 1 0CD9141F 75 4 29.1 3 0CD9B71A 9  076D2C3D
7 2 OA9FEG45 LI Kot 4 0CD9B71A 10 0611A227
B 3 0AABCSE5 - o2 5  0CD9B71A 11 0611DO5F
13 lote 79 8 5.1 6 OCD9B71A 12 0611DFD2
21 1 2? 12 ;2i 7 ©CD9B71A 13  076CB905
8 OCD9B71A 14 076CB8F5
13 crate slot devsernum  dnltype dnlfile 131 crate slot chamber cable 9 OCD9B71A 15 076C9F9%4
14 0 © O0AAL186F ®  TDC72VXS-0AA1l-186F.txt 132 0 7 53 1 10 0CDIB71A 16 076C9E50
15 ® 7 076D439B 3 TDC64VHLE-076D-439B.ini 133 0 8 54 1 1 0CD9B71A 17 06E90439
16 ® 8 076D4EC3 3 TDC64VHLE-076D-4EC3.ini 134 0 8 55 2 12 0CD9141F 5  0611A24C
17 ® 9 076D2C3D 3  TDC64VHLE-076D-2C3D.ini 135 0 9 42 2 13 0CD9141F 6 06123539
18 0 10 0611A227 3 TDC64VHLE-0611-A227.ini 136 0 10 43 2 14 0CD9141F 7  0611COBE
19 © 11 0611DO5F 3 TDCG4VHLE-0611-DO5F.ini 137 0 9 44 1 15 0CD9141F 8  0611D047
20 © 12 0611DFD2 3  TDCG4VHLE-0611-DFD2.ini 138 0 10 21 1 16 0CD9141F 9  0611A248B
21 0 13 076CB905 3 TDC64VHLE-076C-B905.1ini 139 0 11 9 0 17 0CD9141F 16 06E9042C
22 © 14 076CBSF5 3 TDC64VHLE-076C-B8F5.ini 140 0 12 14 0 18 0CD9141F 11 ©076C9ESB
23 ® 15 076C9F94 3  TDC64VHLE-076C-9F94.ini 141 0 13 15 0 19 0CD9141F 12 06E90430
24 ® 16 076C9E50 3  TDC64VHLE-076C-9E50.ini 142 0 14 17 0 20 OCD9141F 13 076CBA7F
25 0 17 06E90439 3 TDC64VHLE-06E9-0439.1ini 143 0 15 19 0
26 1 5 0611A24C 3 TDCG4VHLE-0611-A24C.ini 144 0 16 16 0
27 1 6 06123539 3 TDC64VHLE-0612-3539.1ini :
28 1 7 0611COBE 3 TDC64VHLE-0611-COBE.ini ijg 61) ;7 ;g ;) lnCh:ld_es 2 parts as 2 files. They are
29 1 8 06110047 3 TDC64VHLE-0611-D047.1ini e 1 5 23 > eXphCIt and easy to understand.
30 1 9 0611A24B 3 TDC64VHLE-0611-A24B.ini 1AR . = 55 5
31 1 10 06E9042C 3 TDC64VHLE-06E9-042C.ini 148 " 7 5 5
32 1 11 076C9E5B 3 TDC64VHLE-076C-9E5B.ini
33 1 12 06E90430 3 TDC64VHLE-06E9-0430.1ini Lo L 2 . :
34 1 13 076CBA7F 3  TDC64VHLE-076C-BA7F.ini || 1 1 9 6 0
35 1 14 07A91E93 3  TDC64VHLE-07A9-1E93.ini || 192 1 10 13 0
36 1 15 07A91E990 3  TDCE4VHLE-07A9-1E90.ini 153 1 11 7 0
37 1 16 07A91E87 3  TDCG4VHLE-07A9-1E87.ini 154 1 12 1 0
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bmnroot > input >

TOF700_map_period_8.txt

nchambers

59

The updated mapping

bmnroot > input > TOF701_PlaceMap_RUNS.txt

1 OCD9B71A 7  076D439B

2 OCD9B71A 8  076D4EC3

3 OCD9B7IA 9  076D2C3D

4 OCD9B71A 10 0611A227

5 OCD9B71A 11 0611DOSF

6 OCD9B71A 12 0611DFD2

i OCD9B71A 13 076CB905

8 OCD9B71A 14 076CBSF5

(0] ACNAR7IA 15 AN7ACOFQA

bmnroot > input > TOF701_StripMap_RUNS.txt

1 0611COBE 6 0 0 L
2 0611COBE 1 06 1 L
3 0611COBE 2 0 2 L
4 0611COBE 3 0 3 L
5 0611COBE 4 0 4 L
6 0611COBE 5 0 5 L
7 0611COBE 6 0 6 L
8 0611COBE 7 0 7 L
9 0611COBE 8 0 8 L

10 0611COBE 9 0 9 L

11 0611COBE 10 06 10 L

12 0611COBE 11 0 11 L

13 0611COBE 12 0 12 L

14 0611COBE 13 0 13 L

15 0611COBE 14 0 14 L

16 0611COBE 15 06 15 L

17 0611COBE 6 6 0 R

18 0611COBE 17 6 1 R

19 0611COBE 18 6 2 R

20 0611COBE 19 6 3 R

1 ncrates 69

2 4 70 chamber chamberID

3 74 15 16.2

4 crate  TTVXSID ;; ; fil

5 ®  OCD9B71A A W .

6 1 0CD9141F 75 4 29.1

7 2 OA9FE645 76 5 4.1

8 3 0AAOC505 ;; ;7 ;gﬁ

9 79 8 S.i

10 nslots 80 18 19.2

11 5l 81 10 31.1

13 crate  slot devsernum dnltype dnlfile 131 crate  slot chamber cable

14 0 © O0AAL186F ®  TDC72VXS-0AA1l-186F.txt 132 0 7 53 1

15 © 7 076D439B 3  TDC64VHLE-076D-439B.ini 133 0 8 54 1

16 © 8 076D4EC3 3  TDCG4VHLE-076D-4EC3.ini 134 0 8 55 2

17 © 9 076D2C3D 3  TDCG4VHLE-076D-2C3D.ini 135 0 9 42 2

18 @ 10 0611A227 3  TDC64VHLE-0611-A227.ini 136 0 10 43 2

19 ® 11 0611D065F 3  TDC64VHLE-0611-DOSF.ini 137 0 9 44 1

20 © 12 0611DFD2 3  TDCG4VHLE-0611-DFD2.ini 138 0 10 21 1

21 © 13 076CB905 3  TDCG4VHLE-076C-B905.ini 139 0 11 9 0

22 © 14 076CB8F5 3  TDCG4VHLE-076C-B8F5.ini 140 0 12 14 0

23 @ 15 076C9F94 3  TDCG4VHLE-076C-9F94.ini 141 0 13 15 0

24 @ 16 076C9E50 3  TDCG4VHLE-076C-9E50.ini 142 0 14 17 0

25 0@ 17 06E90439 3  TDC64VHLE-06E9-0439.ini 143 0 15 19 0

26 1 5 0611A24C 3  TDC64VHLE-0611-A24C.ini 144 0 16 16 0

27 1 6 06123539 3  TDCG4VHLE-0612-3539.ini e 5 = e 0

28 1 7 0611COBE 3  TDC64VHLE-0611-COBE.ini e 3 e 55 i

29 1 8 06110047 3  TDC64VHLE-0611-D047.ini s 1 : - 5

30 1 9 ©0611A24B 3  TDCG4VHLE-0611-A24B.ini Tag ¥ & 28 5

31 1 10 06E9042C 3  TDCG4VHLE-06E9-042C.ini 48 i - 3 5

32 1 11 076C9ES5B 3  TDC64VHLE-076C-9E5B.ini

33 1 12 06E90430 3  TDC64VHLE-06E9-0430.ini Lo L 2 . :

34 1 13 076CBA7F 3  TDC64VHLE-076C-BA7F.ini || °1 1 9 6 0

35 1 14 07A91E93 3  TDC64VHLE-07A9-1E93.ini || 192 1 10 13 0

36 1 15 07A91E990 3  TDCE4VHLE-07A9-1E90.ini 153 1 11 7 0

37 1 16 07A91E87 3  TDCG4VHLE-07A9-1E87.ini 154 1 12 1 0
16.05.2024
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TOF700 layout scheme

S. Merts
107.2-b 108.2-A 109.2-b 110.2-A 111.2-6 112.2-A
4 2 4 3 44 45 4 6 47 Crate 0 Crate 0 Crate 0 Crate 2 Crate2 Crate 2

Slot9 Slot 10 Slot 9 Slot 8 Slot 8 Slot 9

5513 [12[2 5 [8 [11[2031 2533271352951 48] [ D2|09|® 6600|9106 —-

11-6 | 21-A | 316 | 41-A | 51-6 | 61-A | 71-6 | 81-A | 9.1-6 | 10.1-A| 11.1-B | 121-A [ 13.1-B | 14.1-A

Crate 1 Crate 3
SlotS Crate 1|Crate 1|Crate 1 |Crate 1|Crate 1|Crate 1|Crate 1 |Crate 3|Crate 3 |Crate 3 [Crate 3 |Crate 3|Crate 3 |Crate 3 Slot 15
Slot 7 | Slot 15 Slot 19| Slot 14| Slot 18 Slot 13( Slot 6 | Slot 8 | Slot 2 | Slot 10{ Slot 4 [ Slot 12| Slot 6 | Slot 14

14(15{16[17(18(9 191 13639371403841 ©®|®| @ D@23 @ |2

21 + 49 11524 15.2-6 | 16.2-A | 17.2-6 | 18.2-A | 19.2-6 [ 19.3-6 | 20.2-A ® 21.2-A [ 22.2-6 | 23.2-A | 24.2-6 | 25.2-A | 26.25 116.2-A

Crate 1 Crate 2
Slot 10 Crate 0|Crate 0|Crate 0 [Crate 0|Crate 0|Crate 0|Crate 0 Crate 2|Crate 2|Crate 2 |Crate 2|Crate 2|Crate 2 @ Slot 9

Slot 12 Slot 13| Slot 16| Slot 14| Slot 17| Slot 11| Slot 15 Slot2 | Slot5 | Slot3 | Slot6 | Slot4 | Slot7

23014710136362432263428550 MR ERREREREE

éutl-ll\ 271-b(28.1-A129.1-6| 30.1-A [ 31.1-b [ 32.1-A | 33.1-6 | 34.1-A | 35.1-b | 36.1-A | 37.1-6 | 38.1-A [ 39.1-B | 40.1-A ::18;1':
rate rate
Slot 5@ Crate 1 [Crate 1|Crate 1|Crate 1|Crate 1|Crate 1|Crate 1|Crate 3 |Crate 3 [Crate 3 [Crate 1 [Crate 3 |Crate 3 |Crate 3 @Slot 15

Slot 8 | Slot 12| Slot 17| Slot 11| Slot 16| Slot 10| Slot9 | Slot 7 | Slot 1| Slot9 | Slot 7 | Slot 3 | Slot 5 | Slot 13

5 3 54 5 5 5 6 5 7 5 8 119.2-b 120.2-A 121.2-b 122.2-A 123.2-b 124.2-A
Crate 0 @ Crate 0 Crate 0 @ Crate 2 Crate 2 @ Crate 2

Slot 7 Slot 8 Slot 8 Slot 10 Slot 10 Slot 11

Old scheme of TOF700 system New scheme of TOF700 system
Plane numbers in the scheme do not match IDs Plane IDs in the scheme do match IDs in the

in the ROOT geometry ROOT geometry
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Integral Non-Linearity correction

16.05.2024

240
220

200[
180[

160
140

120

100
80
60
40
20

1

180

160

x10°
= il Entries ~ 2.265772e+08
= Mean 1547
Std Dev 11.82
i I
|
£ I
= i L | o L L I [ w‘ﬁ“‘"ﬁ““‘“‘“ﬂ‘“ﬂw
10 1520 1530 1540 1550 1560 1570 1580 1590
Time, ns
x10°
— [ Entries  2.265772e+08
~ | Mean 1537
Std Dev 1.713
8 Ll L il T L L i TR RSN O N | L L
1%34 1535 1536 1537 1538 1539 1540
Time, ns

160

140

120

100F

80

60

40

20

125
120
115
110
105
100

95

90

1534

x10°

after

2.265913e+08
1547
11.82

Entries.
Mean
Std Dev

A

7

/

= a0 AT IR R

R PR e e

%76~

Y
(=}
W

1520

1530

1540

[
1550

|
1560

1570

1580 1590
Time, ns

Entries
Mean
Std Dev

2.265913e+08

1537
1.72
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|
1535

T T
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Cable Length correction

1000

800

600

400

200

(/2] E
ey B dtLROrigin_Plane7_Str12
% coof ul
& 5000 rd"””u L’“qq Entries 189568
o I
s L ﬂ|” ’LlL Mean 0.2344
2 -
40001 ; StdDev  0.4276
3000
2000
1000|-
| S W el
-1.5 -1 -0.5 0 0.5 1 1.5 2
TimeL - TimeR, ns
bmnroot > input > = TOF701_LRCorr_RUNS8.dat
1 Plane Strip Mean
2
3 [¢] [¢] 0]
4 [¢] 1 -0.210937
5 [¢] 2 -0.128906
6 [¢] 3 -0.175781
7 [¢] 4 -0.0585938
8 [¢] 5 -0.175781
16.05.2024

bmnroot > input > = TOF701_LRCorr_RUNS8.dat

234
235
236
237
238
239
240

7 17
7 8 0.046875

7 9 -0.046875
7 10 0.0585937
7
7

0.234375

11 -0.128906

12 0.234375

7 13 0.0351563
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dtLR_Plane7_Str12

Entries 42

Mean 0.2344 |

Std Dev  0.2841

|
1.5
TimeL - TimeR, ns
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Cable Length Correction

before

N

Entries  2.276725e+09

-
o

TimeL - TimeR, ns

0 0
Consecutive strip number

0.8

I
0.6

I
1
0.4
I

|
|
i
|
0l

200 250 300

|

2 2 ! Entries  2.247683e+09
L3 Planes with strip length 16 cm ’ Mean x 653.9
“E’1 5 P 9 Meany —0.002232 70000
S
- 60000
[}
£
=

0.5 50000

40000
-0.5 30000
20000
-1.5 10000
L. ‘ - o
100 1200
Consecutive strip number

1.4

1.2

0.8

0.6

0.4

50 100 150

12th Collaboration Meeting of the BM@N experiment at the NICA Facility

10/15



Cable Length Correction

500 —

400

300

200

100 I

°‘ 15 152 154 156 158

slice_py_of dL
Entries 1247
Mean 15.65

' Std Dev  0.3359

16 16.2 16.4

Strip length, cm

45— slice_py_of dL
[ Entries 263
40— Mean 51.68
F StdDev  1.033
35—
30—
25
20—
15—
10—
N || | N N
48 49 50 51 52 53 54 55
Strip length, cm
16.05.2024

Strip length, cm

Strip length, cm

dL
164 - Entries 1888
— Mean x 655.4
16.2— Mean y 15.66
L T T 1 1110 T T R TN e Y T
16—

158 g wm

5.4 o

-
o
(S}

\‘\

g

T TUOIMATT 0T O 0

VTN RNW T 1R ONNTORT RO TONA RO O 0

AT DTN T ORICAIE | TOANEADE 0 W DO

L T (W R LN

TimeL — TimeR

- SignalVelocity

SignalVelocity = 0.0625 ns/cm

For “short” strips
reconstructed length is
expected to be less 16 cm
- presumably due to
uneven conductive

coating on the edges of
I RIR IR RTINS R I  ThT m M .
- the active area of planes.

1481 ‘ ‘ : ‘ ‘ ‘ ‘ “1 9 :

0 200 400 600 800 1000 1200 For ong strips

Consecutive strip number
_ reconstructed length

55 Entries 1888 : 1

r Mean x 1591 varies a lot.

C — Mean y 51.68
54| .

e 54 =
53 ,

R = s Plane 53 g
527'* . ":“ 53 _
51— - 52.5 e

B : . I 52 -
50| 5 —

= - 515
49—

coo- s ==
PR e L ‘ L 1502 1504 1506 1508 1510 1512 1514 1516 1518 1520
8 1400 1500 1600 1700 1800 1900

Consecutive strip number
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Slewing Correction

21— N, E—" e° et Paner St avsamato |
'?137» MRS | Entries 1700378 4500 Ts S " Entries 1562833
e X2/ nof 0.04812/ 166 4000 g 2 )

Eoh p0 179.5 +0.02629 T Fa
186 0.07885 + 0000577 | 3500 -
f T 3 3
sk ! 3000
; 2500 2 2}
184! Y 000 -
1 1
183t 1500
0 0
1000
182
500 -1 4
18l 42 44 46 48 50 52 0 0 42 44 46 48 82 G0 a2 a4 a6 48 50 52
T0 signal amplitude T0 signal amplitude TO signal amplitude
e 1887 PR ——— ] Plane?_S5_dVSampRPC 26— Plane7_Str5_dtvSampRPC
o |- - — | - -
£ g7l Entries 1700378 | {600 ?5 Entries 1699374 | 4599 ?5 Entries 1699374
Er £ ]
2 - IS £
£ 186 500 4 1000 Fa
E | 3
185 400 800 3
£ 2 2
184 300 600
F 1 1
183 200 Ly 400
r 0 ]
Wl ) 0
182 100 » ‘ 4F
131: | | . 0 2 g ] ey [y ol -
50 100 150 200 250 . 300 50 100 150 200 250 300 %0 100 150 200 250 300
RPC signal amplitude RPC signal amplitude RPC signal amplitude
before slewing correction after TO slewing correction after TO&RPC slewing
correction
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Time Shift Correction

Step 1.  Time shift as time of flight
of particle with g » 1:

TS (XY Dserip=(X Y. Drarget)
strip —

(o

Step 2.  Time shift for protons from
B-p/q plot

6 8
P/q, GeV/(c*q)
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Hit coordinates comparison

g 4 dX_vs_Str_PI_14
X 3 Entries 6031
kel =
= Mean x 16.54
27 Meany 0.2871
1=
ki ="y
E -
i |
o
-3
4 | I | |
0 5 10 15 20 25 30
Strip Number
£ 2 dY_vs_Str_PI_14
15 Entries 6031
o !
£ Mean x 16.54
1= Meany 0.2743
05 : ......
0;
-0.5—
-1
-1.51
) El
0 5 10 15 20 25 30
Strip Number
16.05.2024

—200 4
180 g
160
140

120 1

-
-
-
- -
-
- =g
| -
- dX_vs_Str_PI_32 |
Entries 7624
Meanx 18.85

Meany 0.5403

o

5 10 15 20 25 30
Strip Number

—220

—
&)
T

180 1

5
o
o
I

o
[$))
T

dY_vs_Str_PI_32
Entries 7624
Meanx 18.86
Mean y -0.0244

__,--

o

- .
25 30
Strip Number

5 10 15 20

100
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dX = XhitNEW — Xhit.DST

dY = Yienew — Yait.nst

99.995 % of hits from DST
matches hits from the new
code.

3 times more hits
reconstructed by the new

code

checked on files from runs
7842, 7853, 7914
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Summary

‘:" INL for eachﬁ

L J
R4

( .data file >—»‘ BmnDataToRoot.C ]

|

‘ .4 Channel mapping

1. The TDC placement map and
channel  rewritten. LR and
slewing corrections are
completed. —

2. Time shift and alignment to be (M@ TTVXSTS )

completed soon. :

3. The new code for digits i( LR corrections ) J—C Digits .root file )

production is done and ready to C;’Slewing corrections)

use.
4. DST production code is being C— TS correctai ) _\+[ IR ]
@ Alignment )

tested.
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30000

25000

20000

15000

10000
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TimeL - TimeR, ns

Planes with strip length 56

Entries  2.247683e+09
Mean x 1585
Mean y 0.008606
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Gaps are due to the fact that big planes have 16 strips, while numbering

assumes 32
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