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— BHABHA — COSMIC
= To get e* and e = To get the mean value of
TOFONE slabs Impact points distribution
time difference along each, IOFONE —
slab

sm




e

;‘_;r—\Neand-two initial t0 sets:
— December
— since January and on

get two different aligne

have two new sets of t0 “syﬁ-cronized”




December (before allignment) December (allignment result)

Canstant 3080,
Maan .1 8306
Sigma 0.4853

done for the first time
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= Events used:

— HYPE trigger
— K+ K- on TOFINO -
— Multiplicity on TOFINO = 2

=[D ' good guality
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(0y Diego Faso)

RUN number
= = 529 — 588 (2/12/2003 3:23 -> 4/12/2003 4:05)
= 589 — 604 (4/12/2003 4:09 -> 5/12/2003 10:13)
605 — 1160 (5/12/2003 10.14 -> 11/01/04 8:03)
1161 — 1231 (11/01/04 8:06 -> 20/01/04. 7:54)
1232 — 2255 (20/01/04 8:01 -> 7/3/04 21:46)

2256 — 2385 (7/03/04 21:48 -> 13/03/04 20:21)

86/—2509, (13/03/04 21:29 -> 19/03/04 12:56) —
2510 — 2 4 : TR —




25101— 2565 RUN-range

r (N (b TN :
dil-aladldo-—gap o
all tofino slabs - gap 5 | E— ;I-Iﬁa_ufas_- ———— o -

Entries 78215
Mean -0.007405
RMS 1.429

— 5

... for example...

7000

6000

5000

4000

3000

G all tofino slabs - gap 5 aIIINogaps
1000 18000— Entries 78215
0 L
16000—
C Mean -0.01308
14000 —
- RMS 0.499
12000 —
C ? 3968/ 46
10000 v I ndf
8000 f_ Constant 1.64e+04 + 84
6000— Mean 0.009255 + 0.001331
4000— Sigma 0.361+ 0.001
2000
u :I | | | | | | | 1 | 1 |




2510 — 2563 RUN-range

r (=

all tofino slabs - gap 6 |

— ~
allINOgap6

50000

40000

30000

20000

10000

Entries 214304
Mean -0.007991
RMS 0.4787
2indf  1.12de+04 /47
Constant 4.493e+04 + 136
Mean 0.0112 + 0.0008

Sigma 0.3599 + 0.0007

all tofino slabs - gap 6

... for example...

allINOgap6

L 50000

40000

30000

| 20000

10000

Entries 214304
Mean -0.01195
RMS 0.4772
w2 | ndf 1.012e+04 / 48
Constant 4.56e+04 + 139

Mean 0.007693 = 0.000794

Sigma 0.3566 + 0.0007




TOFRING calculaiiorn: groglerrls

‘R‘G’I\I numbﬁﬁ—— m—
:Sﬁ_s'z_y— 588  (2/12/2003 3:23 -> 4/12/2003 4:05)
589 — 604 (442/2008 409 > 5[12/2003 10:173
= 605 —1160 (5/12/2003 10.14 -> 11/01/04 8:03)
= 1161 —1231 (11/01/04 8:06 -> 20/01/04 7:54)
= 1232 — 2255 (20/01/04 8:01 -> 7/3/04  21:46)
= 2256 —2385 (7/03/04 21:48 -> 13/03/04 20:21)

_—-2@2_ (13/03/04 21:29 19/03/04 12:56)

We don’t manage to get synchronization for the
run range 589 —604



569-604 RUN-range

/

o>ldl), L. =0ap o

_tdc_cal MT_Diff gap 5 sl 1 tdc_cal MT Diff gap 5 sl 1
ol Entries 498
E Mean 1.191 |@P3_sl1 tdc_cal_MT_Diff_gap 5_sl_1
» :_ RMS 0.6293 Entries 498
En:_ ‘ v | ndf 87.45/19 Mean -0.5341
60— | l Constant  95.04 + 6.49 RMS 0.6248
.m:_ l] | Mean  -1.366 £ 0.017 2 | ndf 86.79 / 20
E Sigma  0.3453+ 0.0163 Constant 98.33+ 7.10
q Mean  -0.7045 + 0.0166
-IE | |

Sigma  0.3342+ 0.0176
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569-604  RUN-range

rar' | . 8 =
slaig 1 —gap 6

||_tdc_cal MT_Diff gap 6 sl 1 tdc_cal_MT Diff gap 6. sl 1|}
800 § Entries 3380
- p_6_sl_1 tdc_cal MT Diff gap_6 sl 1
700 Mean -0.1769
600 ;_ RMS 0.7029 Entries 3380
500 2 1 ndf 759.9 /31 I Mean 0.1995
400 ) Constant 6772+ 194 ‘ RMS 0.7031
S Mean  0.03376+ 0.00622 /2 I ndf 725.7 | 31
200 '
- Sigma  0.3066 + 0.0063 ’ Constant  682.3+ 19.1
100
NS D AR T Mean 0.414 + 0.006
Sigma  0.3083 + 0.0062
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Re-evaluate TO 222

In any case t, for TOF detectors

must be evaluated
in these run-ranges:
e < 529

e [529 - 588]
[589 - 604] (No good for TOF) | Bad synchronization
[605 - 1160]
[1161 - 1231]
[1232 — 2255]
[
[
[

2256 - 2385] (No good for TOF)| Good synchronization
2386 - 2509]

2510 - 2583]
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~ RUN number -

T

p————..
= 529 — 588 (2/12/2003 3:23 -> 4/12/2003 4:05)

580 — 604 (4/12/2003 4:09 -> 5/12/2003 10:13)
605 — 1160 (5/12/2003 10.14 -> 11/01/04 8:03)
1161 — 1231 (11/01/04 8:06 -> 20/01/04 . 7:54)
1232 — 2255 (20/01/04 8:01 -> 7/3/04  21:46)
= 2256 — 2385 (7/03/04 21:48 -> 13/03/04 20:21)
6_..?,§p,9r (13/03/04 21:29 -> 19/03/04  12:56)




605 — 2565 RUN-range

2103 — gag 5

| all tofino slabs - gap 5 | Ena:::g«;ng:ﬁgs?

Mean 0.23285

Q)
(
2

14““:— RMS 1.466
What we get jias

1uuu:—

anuf_

all tofino slabs - gap 5
x10°

aIIINgap5

Entries 1725202
Mean -0.02292
RMS 0.5884
¥ 1 ndf 1.198e+05 / 48

Constant 3.457e+05 + 385
Mean 0.007106 = 0.000294

Sigma 0.3698 = 0.0003




605 — 2565,  RUN-range

all tofino slabs - gap 6

2l slelos — gap 6

| all tofino slabs - gap 6

alllNOgap6

=10°
1200

x10°

What we get e

800

600

alliINOgap6

10000

8000

6000

4000

2000

Entries
Mean
RMS

72 I ndf
Constant
Mean

Sigma

47114486

-0.01261

0.5403

2.817e+05/ 48

9.572e+05+ 637

0.006162 + 0.000176

0.2683 + 0.0002

Entries 4711446
Mean -0.01247
RMS 0.5413
3> I ndf 3.189e+05 / 48

Constant 9.463e+05+ 633
Mean 0.006589 + 0.000177

Sigma 0.3694 + 0.0002




Flnel FHesoluilons:

— | * TOFONE - TOFONE:
FWHM = 1.088 ns

= TOFINO - TOFINO: -
FWHM = 0.862 ns =

Eﬁ FWHM = 0. 9-!1 ns

(only a numerical calc. )
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Collagoration Meaeatn:

- =

In order to evaluate the trigger acceptance (TA) of K™ decay time, we consider:

long tracks (Longplu=1);
=~ K*stopped on target 1 (Stopplu=1,Ntarplu=1);
fitted successful (Fiteplu=0);
forward handed (Normplu< 75);
positive tracks coming from K* stopped on target, having momentum > 215 MeV/c
(Chrgplu = +1, Pmodplu*1000 > 215);
back-tracking ok (Extrplu =1);

filling the spectra by:

TA=MT.__ . —to.f. ~MT

OFONE spectromeer

track lengthw

pspectrometer

: 'f'spectrometer . o 2 2
CB pSpectrometer + mu

—
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New irlirigs dorle

— - e =

» New production (thanks to Diego Faso for help).
. » Completed TOFONE, TOFINO synchronization (Daniela).
~ Filled the same spectra for all targets.

» Improved the fit procedure:

limited region of the spectra is fitted with a two step fit.
First step: 5 parameters searched for with physical constrained,;
Second step: 4 parameters serched for, starting from the first step
and fixing K* life time.

—h.-__

‘>f$imulated the same spectra.




\What we

New production: —
Old pattern recognition of TOFONE | v New pattern recognition of TOFONE —.
slabs. slabs (De Mori).

TOFINO and TOFONE synchronization. Only TOFONE synchronization (for run
1054-2583).

| CurrentHistogram

Target 1: Run 1232-2583 Entries 10285

Mean -24.11 5 ?
RMS 5.125 u* ‘gate’ "C(tgt:18&1ofino 6&&cidgoodaaMulizéaoneCom) | ¥/ ndf  267.5/141

¥2 I ndf 98/68
Prob 0.01006 1.247 + 0.047
G 1.203 + 0.039
1 12.38 + 0.00 12.38+0.00
1 -29.93 + 0.04
-33.08+0.05
12.62+0.12
3.699+0.130

—
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T 126+ 0.1
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of data

e

Good agreement between new production run =
ranges: run 605-1053 and run 1232-2583.

CurrentHistogram | CurrentHistogram

Target 1: Run 605-1053 Entries 4914 Target 1: Run 1232-2583 Entries 10285

Mean -25.06 . Mean -24.11
RMS 5.073

2 I ndf 125.2/68
Prob 2.942e-05
o 1.171+ 0.062

RMS 5.125
¥2 I ndf 98/68
Prob 0.01006
c 1.203 + 0.039
T 12.38 + 0.00

-29.93+ 0.04
T 126+ 0.1

6.928 + 0.208

T 12.381£0.00 |,
ty -30.66 * 0.06

T 12.03+0.14
C 3.28 + 0.16
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I S S O T L) memﬂ-ﬂ_ﬂbnm
-10 0 10

AN ETNEN AR AT ANEN RN ATRVANETA. Ml n’dkﬂhh&t&&wﬂi&ma_z
-30 -20 -30

-25 -20 -15 -10 -5 0 5 10
MTTOFONE. - L/Bc - MTTOFINO(ns) MTTOFONE. - L/pc - MTToFmo("s)
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Bad data quality —
In the Intermediate : = —
range of runs: 1054-1231. Reference quality

CurrentHistogram | CurrentHistogram

Target 1: Run 1054-1231 Earion 1309 Target 1: Run 1232-2583 Entries 10285

Mean -20.68 Mean -24.11
RMS 6.74

112.4/86
0.02948

3.823 + 0.488
12.38+ 0.00
-25.73+ 0.90
9,195+ 2.359
0.4797 + 0.0637

RMS 5.125
¥* I ndf 98/68
Prob 0.01006
c 1.203 + 0.039
T 12.38 + 0.00

-29.93 + 0.04
T 12.6 + 0.1

6.928 + 0.208

IIIIIIIII]IIIIIIII Inllllllll‘llllllll’l!!ll II||TI|E|I1|I||||
-40 -30 -20 -10 0 10 20 30 40 50 -35 -30 -25 -20 - 5 10

MT:orone = L/BC - MT; o y0(NS) MTorone = L/BC - MTopo(NS)
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We have made a simulation of the same time spectra

(No TOF resolution simulated ). L~
We don’t have the same statistic compared to data, anyway T
value seems almost the same between data and simulation.

Target 1: Run 1232-2583 Entries 10285
Mean -24.11

RMS 5.125

¥ I ndf 98/68

Prob 0.01006

1.203 + 0.039

12.38 + 0.00

ty -29.93 + 0.04

T 126+ 0.1

C 6.928 + 0.208

0.5391+ 0.0825
12.38 £ 0.00
0.9528 + 0.0898
12.35£ 017
23.64 + 3.48

counts/(0.250 ns)

_Hl o e ;_,_:._..4...|.. il 10
MT orone = L/BC - MT o 0(NS) MT orone = LIBC = MT o0 0(NS)

In order to get T value ~ 12 ns we use TOFTHRESH = 18 ns
(routine: TRIGHYP, if TOFTHRESH=12ns = T =6 ns).



Results for each target

TOFINO slab o) {0 T

5 1.12 +0.06 -30.98 +0.06 12.78 £0.14
§) 1.21 +0.04 -29.93 +0.04 12.59 +£0.10
4 1.17 £0.04 -30.43 +£0.04 13.22 +0.09
5 1.15 +0.05 -30.85 +0.06 13.65 +0.14
2 1.20 £0.04

3 1.34 £0.03

1 1.48 £0.04 -28.64 £0.04 9.97 £0.09
2 1.46 £0.04 -28.81 +0.04 10.10 +£0.10
11 1.33 £0.03 -31.21 +0.04 13.35 +0.09
12 1.38 +£0.02 -30.10 +0.02 12.30 +0.02
10 1.13 +0.02

11 1.23 +0.02

8 1.02 +0.03 -28.82 +0.04 11.60 +0.10
9 1.22 +0.02 -28.31 £0.02 11.40 +0.02
7 1.19 £0.04 -28.49 +£0.04 11.30 £0.10
8 1.16 +0.03 -28.67 £0.04 11.47 +£0.08




ligeeraceceptance ek deca

e T is not unique. m—
— It seems to be different according to TOFINO slab
and, in part, of target.

* from p* prod. time fit

" from p" prod. time fit on different target

Target 1: Run 1232-2583

6 7 8 [ ] 10 11 12
# slab toflno




Which,eliset, 2

u* production from K*

As for T, t0 is not unique.

0

=izl
5

: MT orone - LPC - MT o 0(ns)

from u”* prod. time fit

¥ fromu* prod. time fit on different target

- 5

Target 1: Run 1232-2583

In the case of more values for the same TOFINO
slab we evaluate a single value by:




m production from K-

TOFONE ()

CurrentHistogram

Ta rget 1 Entries 2547

) = Mean -30.01

S 220 RMS 1.747

"‘o’ E 72 ndf 57.95/25

g o Prob 0.000199

E 180 i Constant 2145 +5.9

= = Mean -30.27 + 0.02

3 160/ Sigma  0.997 +0.017

& E
140
120—
] 100
80 —
60—
40 :—
20
o ; | I, Y _l'L"! | | L 1 1 L
=35 -20 =15

MTorone = L/BC - MT opno(NS)

counts/(0.250 ns)

8

g

40

20

simulation

CurrentHistogram

Target 1 Entries 351
- Mean 1.316
B RMS 0.46
- 2/ ndf 2.659/3
B Prob 0.4473
..._ Constant 128.2+8.8
_ Mean 1.271+£0.015
__ Sigma  0.2584 £ 0.0111
i 11 1 1 = 1 l—- 1 1 1 i L Il

2 6 8

MTorone = L/BC - MT opno0(NS)




T Productionitimedoreach target

[ -

- -~ =

from m prod. time fit

] W e
======

Sigma  0.997 £0.017

from m prod. time fit on different target

mean (ns)

wwwww

(su psz'0)/sunod

&6 7 & 8 10 11 12
# slab toflno

In the case of more values for the same TOFINO
slab we evaluate a single value by:




Comparison

In any case we have not a unique , oy |
offset. It seems to be different slah ~(ns) e
according to TOFINO slab! 1 -28.64 -28.20
from u* prod. time fit 2 23,55 2691
H from 7 prod. time fit 3 -27.83 -28.32
i — 4 30.48 31.01
s 5 -30.92 -31.28
6 -29.93 -30.30
4 -28.49 -28.60
3 -28.75 -28.73
) -28.31 -28.30 i —
o I———3T1.26 -30.69
11 -31.32 -30.89
12 -30.10 -29.73

t0 (K™ u™) Mean (K- 1)
~ 600 ps !



Different TOFINO-TOEONE. correlation

- Example of TOFINO
TOFONE slabs correlation in
in the case of p* tracks coming
from K* stopped in target 8.
The right TOFONE slab in a
multiplet is the one with the
grater number.

Example of TOFINO
TOFONE slabs correlation
in in the case of 7 tracks
coming from K- stopped in
target 8. The  right "
TOFONE slab in a multiplet
is the one with the smaller
number.

We have to check results with the improvement to
TOFONE pattern recognition (De Mori) !!.



Bhabha events: MT opong - L/B¢ — MT1opmo =0

(we don’t have results by now ; which is TOFINO time
resolution with Bhabha ?).

Backward handed tracks: MTgrong -L/Be—MT1opmo =0
(we need time to work on TOFINO JSDT bank to these
track).

—
=

—



— Vincenzo LUCCHERINI the candidates on =
—— Carbon’s targets (coincidence with 7 from ipernucleus g.s.

E— peack and a proton almost back-to-back).

We calculate TOF by new corrected t0 and K- 7 offset

between TOFINO and TOFONE Mean Time.

We calculate reconstructed “Z” on TOFONE by

Z=(Tp-Te)/2*0.061 (see TOFDEC)'.

We calculate the Base (of flight) as:

(XoneXvo) + (Yone-Yivo) T (ZongZino)* )" where

(X,Y,Z)no and (X,Y)ong are fixed to the slab central values.

We calculate neutron momentum as : P, =m__;....57 - -

We calculate neutron Kinetic energy as : T, = E,,—-M

’—'i

1. Ifboth TDC are > 0.

neutrone®







(with possible neutral particle TOFONE hits)
selected by LNF people (Lucherini) among 50 (p - '2,C) coincidences.

candidate events present from adjoining
TOFONE slabs =—p (total = 30 TOFONE candidates).
slabs are coordinate, but only are

- In the case of lacking TDC coordinates |

almost always also the TDC of the meantimer hardware is lacking :
importance of z - determination also from ADC’s.

PROBLEMS from K* decays into 7% going into 2 v:
HIGH RATES +
DECAY TIME = Difficulty of classification n-y up to ~15 ns TOF.



Only 5 neutral events can be identified as a neutron , of which only
the last out of any doubt:

QUL R TOF(ns) Base(cm) En(MeV)
928 6560 11.8 163.5
1019 1670 13.4 134.0
1452 16200 9.1 141.5
1645 14509 11.9 176.1
2468 6346 19.0 150.3
—— o — — B
Events with a Wﬂ 9 ns, when h‘ﬂ)'thesized as neutrons,

0 MeV and hence discarded as gamma rays.

Only one event (Run=1376, Ev=10784, TOF=65, b-0o-f=156, En=3.1)
is strange with a too low energy (why not under threshold ?)
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