KK vertex search: cuts optimization

Problem: which is the best cut on the radius from conformal mapping to

enhance the rejection on p'/n* wrong tracks from K™ vertex mantaining the

good signals from X+
— Reject most of p*
— Keep most of n* from X*
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rad vs phi

90

70

50

radvsphi_1

Entries
Mean

01722
ol RMS 1.

97

82

300

250

200

150§

100

| Fitted value of par[2]=Sigma |

|IIII|IIII"?IIIII|IIII

[

radvsphi_2
Entries 97
Mean 0.2989
1.901

RMS

A

ol
%]
o
=]
-
%]




avsb1M

Entries 1797

100
80
60
40

.
FAAP S R
LS PRI RS

e

CEC
* . ¥
"‘ +

.

D AP
. RE .
LG

bk b

T e Tt Ty

Y 4, +
A,
s witir

Mean x  -17.23
Meany -40.74
RMS x 10.9
RMS y 21.19

26 cut for u” events from K~

-80

60

-40

-20

0

100

A N N OB O
o © o © o o o

L+

i {
" ot
'

5 5 a

+

100

g_III|III|III|III|III|III|III|III|III|III

| 1
-80

60

-40

| 1
-20

100

2o cut for X" events from K~

avsb1M

Entries

- Mean x
| Meany. '
-RMS x
RMS y

1946
-18.86
-44.18

12.32
22.16

AL
caR® o
LA
= e
PR -]
. SRR
+ * yfe " ey
- = P
L go . +
+ Fas, +
+ o e +

. b i TR

., e :b‘;‘: 4‘?“‘%‘

¥ witi g P gt

Ak LIV
:

%
¥,
o2 S !
4 o -t
P B e it T ;
Sapt N %‘3‘?;”'«;"' afial EA .t
L |’ e ERCRLE T 5 R
'y +
el IR ST L ity

b

-20 0 20 40 60 80

3o cut for u" events from K~

100

Entries

- 1 Mean x
. Mean y
T RMS x
: RMS y

avsb1M

391
-18.19
-36.97

9.531
12.93

P Y N *
EA MY + a& +
- * + *y 4 * +
. i
PRpe L3, b o o . o
o A % 68 ¥ % L
Rod LB, PO aal
i AR . .
s DA .
+ * .
o s X
* + I +
. .
Y .
@ °o8 o

60 40 20

cut for X" events from K~

100




Eadusphl

| Entries 3577 |
100 Mean x 0.03102
Mean y 41.66
RMS x 1.813

ey _u#l CUT at 20

TGT coordinates

* 1 events (ok to be rejected)

¥ events (bad rejection): TOO MANY
* p < 180 MeV/c events (bad rejection)

20

80
70
60+

50
40
30

g
20
10

TGT coordinates CUT at3cs] ISIM coordinates [

Entries 4794584 Entries 4794584
100 L IR T : 7 Mean x -0.06508
. "‘j‘"‘?& ‘sf:s:’-?{" s “IMeany  40.06
ot RMS x 1.868
RMS ¢ 6.278

- Mean x -0.06508 100
oy 2 . Meany  40.06 E2
20 T RN S RMSx  1.868 90F=
K : Say 6.278 :
80 e %*} AR ; 80

70 70

+30

o +2c




rad vs phi radvsphi
. . Entries 4794584
1 Too loose cut —rer e 100 tight cut — efficieny 10SS ———4 | To0 loose cut 508
too many p ?i:*#f' ﬁ%{{; . T'GT._S-6-7 o T ‘*;*: | too many p ).06
TGT 2 e A3 el TGT 3 868

6.278

o * 4, »
80 SRR W : L
it 4 thy ¥, 3o J : o L




n" spectra: 3o cut, diff z <6 cm, TGT coord.
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" spectra: JAN09 v60504
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n" spectra: 3o cut, diff z <6 cm, TGT coord.
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" spectra: NEW vs JANO9
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n~ spectra: 36 cut, diff z < 6 cm, TGT coord.
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n spectra: JANO9 v60504
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T Spectra:

pIOKTot
Entrles 3202057

50000

40000

30000

20000

10000

o e 1

Mean
RMS

1914
52.51

50

100

150

200

250

300

350

40000

35000

30000

25000

20000

15000

10000

5000

[
Entrles 2348808

RMS

400

1918
55.38

G0000

50000

40000

30000

20000

10000

100

200

250

300

E

50

100

200

250

300

350

400

EiOKTo‘t? | [Ltadlrs
Entries 3438744
C Mean 196
70000 — RMS  55.08
50000 —
50000
40000 —
30000
20000
10000
n:l_"'!\.|||||||||||||||||||||||||
(] 50 100 150 200 250 300 350 400
piOKTot5 [ plORTaE |
Entries 3176671
Mean 183.5
L RMS  53.67
50000 —
40000
30000~
20000
10000~
n_)—r"“.|||||||||||||||||||||||||
0 50 100 150 200 250 300 350 400
1
piOKTot8 PIURTEE
Enlr [} 2‘52‘3—&5
E Mean 1.6
45000 - RMS 5278
40000 -
as000 -
30000 -
25000
20000 -
15000 -
10000
5000F-
[ S L IR BRI I R -
0 50 100 150 200 250 300 350 400

3o cut, diff z < 6 cm, TGT coord.

piOKTot3 | P
Entries 26092806
F Mean 193.5
45000 RMS 54.32
40000
as000 £
30000 F-
25000
20000 F-
15000 £
10000
5000 —
pEerme L S e L L L T
0 50 100 150 200 250 300 350 400
piOKTot6 [
Entries 2142776
= Mean 183
C RMS 55.4
30000 — D—
25000 [~
20000
15000
10000 —
5000
n:f_f_lL|||||||||||||||||||||||||||
0 100 150 200 250 300 350 400
i
piOKTotAll PIORTSEAT
i Entrie2 2B0T 17207
{ Maan 192.4
E RS 54.54
as0 -
300
250
200
150
100
50
b Lodf e e Lt T
0 50 100 150 200 250 300 350 400



- spectra: NEW vs JANO9
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p spectra: 3o cut, diff z <6 cm, TGT coord.
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p spectra: 3o cut, diff z <6 cm, TGT coord.

prOKTot1 proKTat] ErDKTnﬂ | [(Lfadle s ErDKTutﬁ | P!
Entries 946544 Entries 1042303 Entries 720560
E Mean T3 E Mean 405 Mean 3943
E RMS _ 90.53 2000 = RMS _ 99.37 14000 - RMS 0.2
18000 — E F —
= 18000 F
16000 = 16000 12000 —
14000 14000 - 10000 [
L2 12000 C
E E 8000 —
10000 — 10000 C
ﬂl}ﬂl]:— awu:_ EW“:—
6000 = F
E 60001 4000 —
4000 4000 F
= = 2000 —
2000 — 2000— E
n:uuuulnuI||||I||||I||||I||||I||| FTH NI n:uunnuI||||I||||I||||I||||I||| 'l I n_n....|I||||I||||I||||I||||I||| M T
0 100 200 300 400 500 GOD 70O 800 900 1000 0 100 200 300 400 500 GO0 700 800 900 1000 0 100 200 300 400 500 GOD 700 BOD 900 1000
prOKTotd prORToMl prOKTot5 prOKTot6 proRTots
Entries 932876 Entries 8408526 Entries 1135064
20000 = Mean 4135 F Mean 4022 24000 — Mean 4138
E RMS 96145 E RMS _ 946.65 2000 - RMS __ 97.05
18000 — 16000 — E
£ £ 20000
16000 14000 E
E F 18000
WIS 12000 16000 -
1200!1:— 10000 14000 ;—
10000 - = 12000
= 8000 E
B000 - r 10000 —
= G000 8000
6000 F E
E E 6000
4000 {0l = E
E E 4000 -
2000 — zoun:— 2000 —
n:uuuun | IR AT A A I AT AR FITH NI n_uunn|I||||I||||I||||I||||I||| FIH NI n:|||||||| sl b Lo Lo ¥ I N
0 100 200 300 400 500 GOD 700 800 900 1000 0 100 200 300 400 500 G600 700 G800 900 1000 0 100 200 300 400 500 GOD 700 BOD 900 1000
prOKTotT prOKTot8 :’iﬁmm = prOKTotAll
En ries E‘E 3 E
=10
18000 = — Mean 3994 =
£ muuu: RMS .46 140
16000 — 16000 C
F E 120
14000 — 14000 £
12000 12000~ 100 :_
ll}ﬂllI:I:— 10000 an:—
8000 8000 C
E = 60—
6000 6000~ E
r C 40—
4000 — 4000 £
2000 2000 20—
n:H..... sl s be g gy Ml I n:H.....I||||I||||I||||I||||I||| M N n_n.... Lo boaaaba o b g laay M T

200 300 400 500 GO0 TOD BOD 900 1000 L] 100 200 2300 400 500 E00 TFOO EBOD 90D 1000 ] 100 200 300 400 S00 GO0 700 EBOD 800 1000



spectra: NEW vs JANO9
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+ He Rare Decay Analysis

* Summary of last time findings:
— d+d

* Clean the sample

» Understand production of hyperfragments
— ptt

 Detected tritons are too fast

 Analysis with missing triton necessary



+ He hyperfragment production

 Exclusive production: K™ + *He — 4 ,He + &
— - momentum: 255 MeV/c

e BasedonKp —»A +n?: K +AZ — 4 He+ X+ n"
— X: system formed by (Z-3)p + (A-z-1)n

« BasedonK'n—> A+n:K +*Z —>* He+ X+
— X: system formed by (Z-2)p + (A-Z-2)n

s T
“He no excl
6Li 2n Ip+1n
Li 3n 1p+2n
’Be Ip+4n | 2p+3n
13C 3p+6n | 4pt5n
160 S5p+7n | 6pt+6bn




+ He— d+d: cuts

| number of events x tgt |

Invariant mass of the
(d+d) system between
(3.88, 3.96) GeV

Presence of a it

For exclusive events:

— Total (d+d) momentum in
the lab: <100 MeV/c

— Presence of a w with
momentum between

(250,260) MeV/c
For hyperfragments:

— Follow the p vs E
momentum line?
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Measured momentum (d+d) vs measured energy
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tHe - p+t

e Missing triton:
— Events with one proton only, no other positive
particles from K°, no neutrons

 Momentum in the range (500, 540) MeV/c

— Energy release on 1sim at least as large as for
measured triton tracks

e one ™ 1n coincidence
 Momentum in the range (250, 260) MeV/c



| proton momentum |

momProton
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49

momPminus!SICut

Entries

| pi- momentum ISI hit |

missMass
Entries 17924

| miss mass 4HelL-p system |
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No cut on energy measured
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