HRS timing

by: Igor Korover

The trigger formation in the HRSs (as been presented by Vince during the collaboration meeting) is
done in the following way:

The trigger ( T3 or T1) is formed from coincidence between the s1 and s2m planes in each HRS.

The s1/s2m signal is OR between different paddles in the plane (Left side PMT && Right side PMT).
Right side PMTs of the s2m plane are delayed by ~20 ns in respect of the left side, and the s2m OR is
delayed by 20 — 30 ns in respect to s1 OR. This mean that the time should be carried by the right side
of s2m. These delays should be in both HRSs, however, as been presented by Vince, the raw signals are
delayed only in the left HRS.

This can be seen in the data taken for the current g2p experiment:
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fig 2

The difference between current experiment and our data: Retiming module.

If we look on the electronic time of the T3 signal, it should be self timed. However, data showed:
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This mean, that the problem is in the stop signal.
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The stop signal is a retimed T3 signal.

Retiming is done from the strobe signal and the strobe signal is OR between s1 and s2m planes.
However, the s2m signal is delayed in respect to s1. This means that the actual T3 signal is defined by
s2m plane, but the stop for the electronic is defined by the s1 plane.

The trigger configuration above won't allow us to see the self timing peak in the HRS.

In order to extract the real timing information from HRSs we must eliminate the dependence on s1
signal:
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If we look on TDC information from LHRS s2m plane:

| L.s2.rt[]:L.s2.irpad[0] {DBB.edtpr[0]==0 && DBB.evtypebits&(1<<3) && L.s2.rt[]>0}
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fig 5: before correction



L.s2.rt[]-DBB.s20r{0]:L.s2.trpad[0] {DBB. && DBB. 1<<3) && L.s2.1[]>0}
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fig 6: after correction
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After the correction, we can clearly see that the right side of s2m is carrying the time.

During the deuterium efficiency run, I saw a self timing peak in left HRS:

s1 —

RHRS < e —
s2m ., 3
N~

.

FH,\MHHUH

................

LHRS ¢ .

s2m —

The reason why we saw self timing peak is because the formation of T3 was without the s2m plane.
This mean the retiming was done from the actual trigger. So we, didn't had any ambiguity in the stop
signal.



HAND time walk Correction

Double check of the time walk correction with higher statistics.

Examples:
%2/ ndf 43.81/38 Graph I %2/ ndt 48.78 / 34
po -1033 + 0.6574 po -109.8 = 5.033
30 30
L pi  -0.005694 = 9.798e-05 - p1 -0.1107 = 0.008431
L p2  -0.002348+ 0.0001616 L p2  -0.002615 + 0.0003473
20— p3 1001+ 0.6365 20— p3 50.89 = 4.106
10— 10—
r =t = {T—PEJF‘I:T[ .‘{_‘Jr. r
r _T_1"1-¢4* ST L + o r +
= _P -
L r .
01+F + &_ +F+
L B =
L it
-0 -0+
-20— -20—
_30_\\||||\\||||\\|||||||||||\||| _30_|\\|||||\|||||\|||||||||||\\|
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

2/ mat Trotras
PO -1032 + 0.6288
30
Pl -0.005352 = 9.302e-05
P2 -0.002582 + 0.0001522
p3 1002 = 0.6101
20
10

+
P e, e o S o e o i +
T ot

+ o+

)
\\\Il\\H—\‘II\\H_\(\II‘\\\\'I\\\

_30||||\|||||\||||||||||||||\|
500 1000 1500 2000 2500

(=]

Graph I 22 { ndf 50.63 / 37
po -221.4 + 0.7097
30
L p1 -0.02278 + 0.0004981
L P2z  -0.001425 : 0.0001553
=7 L p3 188.3 = 0.6257
10—
o o R T Tt
L IRERET = IS U
-10
-20E
goli i b b b b b g
0 500 1000 1500 2000 2500



30

20

83.9/38

-416 + 0.6854

-0.01404 + 0.0002518

-0.002131+ 0.0001403

384.8 + 0.6324

+++

Graph I 21 ndt 84.25 / 40
po -193.3 = 22.93
30
- p1 -0.02295 = 0.003031
L p2 -0.00094 + 0.0002951
B p3 164.6 = 22.59
20
10—

10—
-20— 20—
_307|\||||||\| o b b by _307\|\||||||\|\||||||\|\||||||\|
1] 500 1000 1500 2000 2500 ] 500 1000 1500 2000 2500
%2 ¢ ndf 57.63/43 Graph l 22 I ndf 50.1/43
PO -443.8: 0.6635 po 75.28+ 19.26
30 30
- p1 -0.006853 + 0.0002194 - p1 -0{04229 + 0.01358
: p2 -0.0008107 + 0.0001262 : p2 -9.759p-05 + 0.0002937
20 ; p3 428.1+ 0.638 20 ; p3 53.78 + 19.32
L
10—
[ + ot
D_i_ = L s +"_L.._,. _I_I -rII ==l +
: %?e’” o
=-10— =10
-20— -20—
_3°_|||||||\|‘|\||||||||||||||||| _30_||\|‘|\||||||||||\|‘|\|\|||||
] 500 1000 1500 2000 2500 (1] 500 1000 1500 2000 2500




