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VF48 Reference time height correction

Run 3059 Crate 2

=P 5(
=p0(
=11 5C
=11 0C

06

III[Oc

<
T T T T T %)
n n n n n n n
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
" m B E mE B E E S E E S E =N @ = M= 5 M= = == SEEN %
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
= m b s s b s s s e e e e w s Al
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] 0
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
[ | [ | [ | ] ] [ | | ] ] | ] ~—
llllllllllllllllllllllllllllll
[ ] [ ] [ ] [ ] [ ] 0
n n n n n
n n n n n
O
[ ] ] [ ] ] ] o
n n n n
[ ] [ ] [ ] [ ]
== mEEaE e (o))
n n n
[ ] [ ] [ ] [ ] [ ]
| 0
r r L] L ] L ] u R E e = M—.
n n n n n n n n n
L] L] L] L] L] L] L] L] L]
re el ol ol ol ol el 1.1 ~
o o o o o o o o o o o<
o [¢6] (o] < Al o [oe] (o] <t Al o
[ce] N~ N~ N~ N~ N~ o © (o] © ©
O < I S S S S S
— — — — [o0] O Q\l (@)
T T T T
L] L] L} L} L} 4
Te}
n n n n n n n
[ ] [ ] [ ] [ ] [ ] [ ] [ ]
" m B E E B E E S E N S E =N @ == M= = = mEmm %
[ ] [ ] [ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] | [ ]
"= b s b s i = LI ] Al
Te}
[ ] [ ] [ ]
[ ] [ ]
[ n —

800,

780 - m o mom om
740 - = = = m
720p== = & = = =
620p== =

O
()
<
S~
G
<))
S
=

t,ref / 40 ns

trer / 40 NS

2017/08/28



Crate 2
After

Before

ref time (tdc) - height (crate2)

hist(3059)crate3

hist(3060)crate3

ref time (tdc) - height (crate3)

hist(3061)crate3

s

660~ =

sa0f= =
£e

hist(3059)crate2

hist(3060)crate2

= =
2 2
8 8
k2 k2
£ £
= =
@ o
2 2
3 3
=2 =2
@ @
£ £
5 N T T 5

HA HI I P -

g € 8§ R 8 8§ 3

hist(3061)crate2

ref time (tdc) - height (crate2)

780f= = o= -
760 - 4=
7a0f= = 4=
720f= = 4+
700f- - 4
620f= = 4= -
a7
780f= =

ref time (tdc) - height (crate2)

740 =
720 =
700 =
680 -
660fF= =
2
620 =
a7

s & &8 88 B8 8B B
] ] = | o
[ [ [
=) o - | . L R
2 3 z
2 2 g | :
Z Z z |
Lol Ll S L )
| e ——
P
_ 2 _
E] E]
s s
z z
W ....... s W 8
5 8 g =
2 2 o0
: : E 2 2 : o
® ® . -~
o 8 o 5 ~
HAH PR T - HATUR PR PO FUUR PO PO PO PO PO i
S o o o o < S g o o g g g os O
g ¢ 3 8§ g g R R R 8 8 3% ¢




Crate 2
After

Before

ref time (tdc) - height (crate2)

hist(3062)crate3

ref time (tdc) - height (crate3)

161
f1ac
1ES
o
0

@ @
£ 2
g 4
2 2
g 5
2 g
i=3 =3
o o
5 H
2 2

SN SRR s v 3 5 5 % 5 g 3
g [rrtrrriis g
£ 2
£ T g
S frrretreereeieereeaees s
= A z
5 Leeloalondaadand =)
g 5
2 T 2
g pocies g
2 2
s .. 5
g g
T T

740 =
720f =
700p= -
680 =

~
S

hist(3062)crate2

hist(3062)crate1

ref time (tdc) - height (crate1)

ref time (tdc) - height (crate2)

ref time (tdc) - height (crate2)
}

o o
2 2
g g
L R 3
2 g
[ S I 2
8 T 38—
S S S N T I 2 R
2 2 2
SR DUUT UUUE U DUUE JUUE U JUUE U 18 SRR FUUE VUUR UUE FUUE JUUE TN DUUE TO%: 1§ U DUUE JUUE JUUE JUUE U T
g 8 ¢ 8 & 8 8 § § § g 8 ¢ 8§ £ 8 8 § 8 & T 8 6 8 8 § § ¢
g8 ¥ R R 8 8 % 8 g B R R R 8 8 % 8 TR R B B %R
58 ¥ & &8 BB B3 & B &5 ¥ & B35 B3 B8 3B B
z 5 5 = 3 2 & 3 o 2= 8 5 2 B =5

hist(3063)crate1

hist(3064)crate1

780f= =

R

ref time (tdc) - height (crate1)

A

ref time (tdc) - height (crate1)

3062

3063

@ @

L g g @ L e = g ] @

i i i i i i i i i - i i i i i i i i i ~ i i i i i i i i i ~

) 5 - ) S - ) <
g g B ¥ R 8 8 & 8 g & & ¥ R 8 8 3 8 g & & ¥ R 8 8 3 8

2017/08/28



e abaada.

hist(3065)crate3d

After

Crate 3

hist(3066)crate3

hist(3067)crate3

Before

ref time (tdc) - height (crate3)

ref time (tdc) - height (crate3)

ref time (tdc) - height (crate3)

hist(3065)crate2

After

hist(3066)crate2

Crate 2

asof- =
800~ =
750~ =

1
53

1
52

hist(3067)crate2

-

Before

ref time (tdc) - height (crate2)

800~ =

ref time (tdc) - height (crate2)

650~ -

ref time (tdc) - height (crate2)

hist(3065)crate1

After

2 2
g g
5 &
g IS
8 5
=3 =3
8 8
2 2
2 |... ..3. 2

2

—

2

5

Crate 1

Before

ref time (tdc) - height (crate1)

run

= = t- e em e E P
3 5 . . . . . : .
g 2 . . . . oo
= = . . .
S S |. P
o o . . . »
< < . . .
g o) : : . 8
g g . . .
o 2 |- P AP A A P
£ £ . . . . . . . M
oo ® o AT T T T = ® : : : T ¥ ; e o
ey e - 0 g - . £ e G g v v L G @
- T ] & b i e S
I 2 8 8 8 8 8 @8 g & 8 & 2 8 @8
g B g 8 B B 8 8§ &8 g § B B & 8 &8

3066

3067

2017/08/28



4519 crate 1

«

9000

8000

7000

6000

5000

4000

3000

2000

1000

4519 crate 2

16001

14001

12001

10001

8000

6000

4000

- 2000

4519 crate 3

a



4520 crate1 4520 crate2 4520 crate3

T T T 2400 E T T T T T T T T
E 4000 bsoo
e 200 70 - - e
2000 E : 3500 : :
Trheeees 1800 860F=- - Tl Srremmreeeees 000
E 3000
cbeeas 1600 850 - - R . e
. 1400 E . . . . 2500 . . 500
ERr R sa0f-- - R R
L 1200 E N H N . 2000 H .
s 1000 s30f= - - Sl TR B TR 1000
. o0 E : . 1500 : :
EEEEER T 600 820~ - - R R R 1000 B LR
400 E 500
mebeeees 810f=- - Tedeeseeateen 500
200 E H H H H H
1 1 ! 1 )
0 i 75 T et g 4




4521 crate1 4521 crate2 4521 crate3
2400(
2200(

. . . . . . 40001 . . 500(

]
. [2000( 3500

1800 860
1600(

2000

30001

. . 1400( . . 2500 . . 15000
LR RN 1200( 840 R R ERRE 20001 B R TR

: :  000c : : : . : .
freeeemaaaa sa0f=- - s 15000 1000¢

N N N 8000 N N N N N N

- 6000 820
4000
H 2000 N .

10001
5000

5000

g
9
a



4522 crate1

12000

1000(

8000

6000

4000

2000

4522 crate2

20001
18001
16001
14001
12001
10001
8000
6000
4000
2000

4522 crate3

1600

14000

1200(

1000¢



4523 crate1

1400(

1200

1000

8000

6000

4000

2000

4523 crate2

20001
18001
16001
14001
12001
10001
8000
6000
4000
2000

4523 crate3

1200(

1000¢



4524 crate1 4524 crate2 4524 crate3

. . . . . . 2000 . . 000(

20001

22000
20000

)
<
3

. . 1800¢
R 18001
16001

1800 86 - 1600¢
16000

14000

3

14000

14001

. . . . . 1200(

12000
: : 1 [1200¢ 840 H 4 H 3 1000¢
. . . [1000¢ . . 10001 : :

TR - -- P LR 000
: . . 8000 80 . . . . 8000 . .

- 6000 820
4000
H 2000 N .

R 6000
4000
2000

g
9
a



4525 crate1 4525 crate2 4525 crate3
124001

. . . 22000 . . 1800

22001

870
j2000( : H 20001 . . 16000

1800C e 18000

1400(
16000 16001

- 1200(

R 1400¢ . : 14001 . .
200 RPN | S PR S |
. 1000( . . . . 10000 M . 000
- sa0f- - - et
. 8000 . . . . . .
. . . . . 8000 . . 000

6000 820
4000
2000

LR 6000
4000
2000

®
2
8

L LA Ly LAY LA LR L L

g
9
a



4526 crate1 4526 crate2 4526 crate3

. . . E . . . . N N [2000¢ . .
EET T 12000 870 - - FEEE e 18001 R L L L L L IR 1600¢
E . 6001 . . 1400¢
[1000¢ 8OF
E 14001 1200¢
R RN 850 - - S e R RS
. . . soco E : : 12000 : : 1000¢
R R R R - sa0f= - - EEREE R RN 10001
. . 3 6000 E : : : : 000
. ssof - - PR
M N . E . M v 3 N 3 000
. . . 4000 E . . . : 5000 . :
- s20f= - - EEEEEEE TR
E 4000 000
- 2000 810F= - - Simeeesniees 2000 2000
1 1 1 ! 1 )
0 i 75 T et g 4




4527 crate1 4527 crate2 4527 crate3
2400( 16000
2200(
N 2000¢
[1800¢ 860
16000
14000

14001

R 12001

10000

sereee-- 12000 840 IR R 8000
. . . 1000( . .

sereseee - 830 - - mumeeeseees 6000
. . . 2000 . . . .

- 6000 820
4000
H 2000 N .

4000

2000




4528 crate1

J2200¢
20000
1800
1600(
14000
12000
1000(
8000
6000
4000
2000

4528 crate2

H

12001

- 10001

- 8000

6000

4000

2000

4528 crate3

a



4529 crate1 4529 crate2 4529 crate3

24001

22001 2500

25000 870
20001

18001
20000 000¢

16001

14001

H H H N N 15000
EET R 1500¢ [EEEEEET R 12000
. a0 : . 10000 . .
s - preneenees 1000c
: 1000¢ : : . . 8000 N H

LR 6000
4000
2000

5000

®
2
8

L LA Ly LAY LA LR L L

g
9
a



4530 crate1

22000
20000
1800
16000
1400(
12000
10000
8000
6000
4000
2000

4530 crate2

)
3
3

®
8
3

H

22001
20001
. 18001
16001
14001
- 12001
10001
8000
- 6000
4000
2000

4530 crate3

a



cratel

125000

j2000¢

15000

10000

5000

4531 crate2

H

22001
20001
18001
16001
14001
12001
10001
8000
6000
4000
2000

4531 crate3

a



4532 crate1

22000
20000
1800
1600
14000
12000
1000(
8000
6000
4000
2000

4532 crate2

)
3
3

®
8
3

H

22001
20001
. 18001
16001
14001
- 12001
10001
8000
- 6000
4000
2000

4532 crate3

a



4533 crate1

24000
22000
20000
1800
16000
14000
12000
1000
8000
6000
4000
2000

4533 crate2

H

22001
20001
. 18001
16001
14001
- 12001
10001
8000
- 6000
4000
2000

4533 crate3

a



4534 crate1

12400(
22000
20000
1800(
1600(
1400(
12000
1000
8000
6000
4000
2000

4534 crate2

H

22001
20001
- 18001
16001
14001
- 12001
10001
s000
- 6000
4000
2000

4534 crate3

a



4535 crate1 4535 crate2 45835 crate3

12000 E 14001 12000
LT 870~ - - R
et 1000 aeo:—-- . 12000 e 1000
E 10001
LR EREE 8000 850 - - EEEET LR TR 000
. E . . 8000 . .
R EEEEE - sa0f= - - EEEEEET Y
. . . 6000 E . . H H 000
. s30f- - - 5000
. . . 4000 E . . . . . . 1000
[ — - s20f=- - R 4000
[ . 2000 s10f - - [ 2000 2000
1 ! 1 ! ! !
0 75 75 T et = ¥




4536 crate1 4536 crate2 4536 crate3
122000

. . . . . . 16001 . . 000

j2000(

1800 14000 . . 18000

. [1600(

®
8
3

16000
1400( 85

12001
14000

&

®
2
8

L LA Ly LAY LA LR L L

10001

H 1200¢ H H H H 1200¢
: 000 H H ! : 8000 : H 1000
EETEEEER 5000 s30f=- - - et : 000 1000

6000
4000
2000

R 4000

R 2000

g
9
a



4537 crate1 4537 crate2 4537 crate3

. . . . . . 18001 2500(

25000

16001

2000( 14000 " 000¢

12000

: : : : : 1500¢
. . 1500( . . .

J R seof= - - ceeeihan v e Jf 1000
. . . . . 8000 . .

B EEEE 1000¢ 830 - - EEEE 1000¢
. . . . . N 6000 N N

5000 4000 5000

2000

g
9
a



4538 crate1

1400(

1200(

1000(

8000

6000

4000

2000

4538 crate2

16001

14001

12001

10001

8000

6000

4000

2000

4538 crate3

1400(

12000

10000



4539 crate1

16000

14000

12000

1000(

8000

6000

4000

2000

4539 crate2

H

22001
20001
. 18001
16001
14001
- 12001
10001
s000
- 6000
4000
2000

4539 crate3

a



4540 crate1 4540 crate2 4540 crate3

E 22000
P 1600( 870F= - - - e 20001 A 1400¢
E 18001 . .
- 1400¢ 860 - - . e 1200¢
E 16001
1200¢ E
[ A 8s0f= - - 14001 R . 1000¢
: . . 1000¢ E . . . . 12001 . .
e . saof- - - TP P 000
. . . 8000 E . . 10001 . .
. - sa0f=- - s 000
M N H 6000 E . . N N 6000 N 3
b . E .. [ 6000
L1000 e0F 1000
E 4000
seteeas - E-- Sdeeeaaataa. 000
: 2000 810F . . H 2000 . .
1 1 1 ! 1 )
40 75 75 T et g 4




4541 crate1 4541 crate2 4541 crate3

. . . J2500¢ E . . . T T T 24000 T H
P 870f= - - - 22000
[2000( E 20000 : :
s 860~ - - 18001 Tremmeeeseeees
cbeeas 8s0f= - - 16001 e
. H . [1500( E H . 14001 . .
R R R R - sa0f= - - EEREE R RN AEERE 1200 R AR TR
. . E . . 10001 . .
R . [1000( s30f- - - e
H H H E H H H H 6000 H H
EEEEER T [ - 820~ - - e R R 6000 B LR
5000 E 4000
Sebeees - s10F=- - S EEEEE R R
H E H H H 2000 H H
1 1 1 ! 1 )
0 75 75 T et g

a



4542 crate1 4542 crate2 4542 crate3

24001

. . . 20000

20001 1600(

1800 870
20000 . . 14000
[1600( 860

18001
12000

14000 16001

1200( 14001 . . 1000¢

B 1000( R 1200 000
. 8000 sa0f=- - FE T ae e 1000t s
: : : . . 8000 H . 000

6000
6000

4000
2000

4000

®
2
8

L LA Ly LAY LA LR L L

2000

g
9
a



4543 crate1

22000
20000
1800
16000
14000
12000
1000
8000
6000
4000
2000

4543 crate2

)
3
3

®
8
3

H

20001
18001
16001
14001
12001
10001
8000
6000
4000

2000

4543 crate3

a



4544 crate1 4544 crate2 4544 crate3
2400(
[2200(
[2000(
1800( 880

. . . . . . 0001

18001
- 16001
1600 14001
14000
12000 840
1000
8000
6000 820
4000

12001

10001

8000

. . 6000
4000

2000 H H 2000




4545 crate1

6000

50000

Ja000(

j3000¢

20000

10000

4545 crate2

50001

40001

30001

20001

H

10001

T T 34 0

4545 crate3

a

000

000(

1000

000

20000

10000



4546 crate1

j3000¢

25000

20000

15000

1000(

5000

4546 crate2

H

. 25000

) 20000

: 15001

B 10001

: 5000
o

23

4546 crate3

a

000

500(

20000

[1500(

10000

5000



4547 crate1 4547 crate2 4547 crate3

N N N 3 N N N N N N 35000 N N
. 4000 870 - - -
E . b .
35000 E 2000 N N
st 860fF= - = feeen B R T
s000c E 25001
R RN 850 - - e R RS
N N H 2500 E N N . H 20001 N N
B - sa0f - - IEEEEE
. . B 2000 E . . . .
s . s30f= - - FE 15001
H N B 1500( E . . B . N B
. . . E . . . . o000 . .
1000( 820F
ERREN ae-- - 5000 810~ - ERRESEEN ERREN 5000 B R TR
L L L L L !
4 0 a8 a9 T 54 0 53




4548 crate1

1800
1600
1400(
12000
1000
8000
6000
4000

2000

4548 crate2

H

14001

12001

10001

8000

6000

4000

- 2000

4548 crate3

a



4549 crate1 4549 crate2 4549 crate3

. . . [7000( . . . . . .
1
. P 6000
l6000(
R 860~ - - 5000
5000(
I 850 40001
ja000¢ H '
. . 3000
J3000( 50 L
H H 20001
2000( 20 - - v
1
B 10000 810 - - B B 1000
I, ! 1 ! o

23

70000

. . 000

. . 000

. . 000

R 10000

®
2
8

L LA Ly LAY LA LR L L

g
9
a



4550 crate1 4550 crate2 4550 crate3

T T T T T T E T T T T T T o000 T T
1600¢ E
-- 870 - - S
: : E : 18001 h . 1200¢
: : 14000 E : : :
S 8s0fF- - - EE R 16000 R R LR 000
.. e 12000 ss0f- - - et e 14001 I T T
. . . 1000( E : : 12000 . H 000
-- R - 840 - - EE R R
. : . 8000 E . . 10000 : : -
-- R R R - s30f= - - R EEEE LR AEERE 8000 R LR EE
I ; . 5000 E . I ? . ; .
. . . E . . . . 000 . . 000
4000 820
E 4000
.. P A, . E .. et 000
: 2000 810F . . H 2000 . .
L L L L L !
40 s L T ] 73 4




cratel

5000

J4000(

f3000¢

20000

1000(

4551 crate2

50000
. . . 40000
e ceean
TRt e 30001
- ceean 20000
10001
L !
ety

4551 crate3

000

1000

000

000

1000

a



4552 crate1 4552 crate2 4552 crate3

145000 E 5000
EET T Ja00oc 870f= - - - 35001 1000¢
fbeaaa fas00( 860f- - - 30000 s 5000
Jaoooc E

LR EREE 850 - - 25001 LR TR 000
B B B 2500( E B N B . 500(

R EEEEE - sa0f= - - EEEEEET Y 2000
. . . [2000¢ E . . . . . . Jo00c

. ss0f- - - 15001
. . . [1500( E . . . . : : 15000
000c 820 1000¢
- 5000 810~ - R R R 5000 5000

1 ! 1 ! ! !
40 75 75 T 340 = ¥




4553 crate1 4553 crate2 4553 crate3

. . . Ja000c

R 35001 5000

j3s00c

. 30001 . . 3000(

j3000¢
25000

- 25001

25000

2000¢ 20000 000(
e 1500¢ 830 - - A MR 15000 B 1500(

- 1000¢ 820 ceeee 10001 ceeen 10000

- 5000 810 EEEEE 5000 e 5000

®
2
8

L LA Ly LAY LA LR L L

«
°
g
9
a



4554 crate1 4554 crate2 4554 crate3

. . . 25000 . . . . . . 30000

lo000c 860 25000

EEEEE 2000

1500(

. . . 15001 ; .
e [1000( sa0f— - - - - e
H H H H 10001 H .

5000
5000

®
2
8

L LA Ly LAY LA LR L L

a



4555 crate1

j3s00(

j3000¢

j2s00(

j2000(

15000

1000(

5000

4555 crate2

H

35001

30001

25001

20001

15001

10001

- 5000

4555 crate3

a

000

5000

000

15000

10000



4556 crate1

5000

J4000(

j3000¢

20000

1000

4556 crate2

|

50001

40001

30001

20001

10001

o

4556 crate3

500(
1000
5000
000
500(

2000

[1500(

1000¢



4557 crate1

25000

j2000(

1500(

1000(

5000

4557 crate2

23

25001

20001

15001

10001

5000

o

4557 crate3

o500

000

[1500(

10000



Summary

Reference time was corrected by using pulse height of
reference signal.

In 3059-3067 as calibration run, the correction was
performed.

In 4519-4557, the reference time was checked.

The reference time was set to 48-50 tdc / 40 ns.



