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DISTO @ Saturne polarlsed proton beam up to T=2.9 Gev

Acceptance:

A(P =+ 15.50 scintillator l'f“}\ y MWPC
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« 2-cm thick unpolarised LH, target e k target }

* S170 magnet (< 14.7 KGauss, AB == 120> Ap == 20)

* semi-cylindrical Imm-square scintillating fibers triplets inside magnet
* MWPC planar triplets outside magnet

» scintillator hodoscopes vertically and horizontally segmented

* scintillator hodoscopes as polarimeter slabs

 doped water Cerenkov counters



Hyperon production (@ DISTO

Reaction T, Detected Prongs
ﬁp—>pK+7\ 1.58 pK (prm)
- + =0
propRs 1 79 pK (pm)
'S Ay

GOAL: first exclusive (kinematically complete)
measurements with a polarised beam for

@ TD =2.85/2.5/2.145 GeV




Hyperon production (@ DISTO

Reaction T, Detected Prongs
ppopK A 1.58 pK (prm)
- + =0
propRs 1 79 pK (pm)
'S Ay
pK (pm) from A’ or X'’
Z}?p_)PK+Z<?385) 2.34 pK ' () from X'
pK ' (p)or () from X
* p K (1) from X'
Pp—pK Ay 2.40 p K (pr) from X'’

pK mw(p)or(m) from X




Hyperon events’ topology — Data @ 2.94 , 3.31 and 3.67 GeV

* DECAY VERTEX:
A—=pr
* REACTION VERTEX:
pK’
pK A —_—
pK™ 3" —=

[ P K’ Z?10385)
P K" A(1405)

> 1 positive track
> 1 negative track

> 2 positives tracks

complete reconstruction

Y missing

n’and/or y missing



Hyperon production: event selection

Kinematic region restricted to:
-0.7=%;<0.9, p, =750 MeV/c, |cos ¢, | <0.7

Additional cuts:

* T veto
|€)p A/ <0.15 rad, decay proton momentun in LF

p ID for positive track from decay vertex

Ap _<1GeV/c = missing a w at most

2y | <3.5cm = Klegecell veto

VoV, >4 cm



Hyperon production: event selection
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Kinematically constrained refit (the most effective cut!)

M. =M, = ld.of
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« AM ;=0 or AMgz=M = ldoft
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Hyperon production : event reconstruction

Data set: refitted events with low y°
v’ requirement on the refit: most effective cut

an before refit
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Hyperon selection: AMp
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Hyperon selection: AMpK gates

A gate: selecting p p—> p K A

Hunt for pp— K™ X
X—pA

A__)pn_ 50007
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Hyperon selection: AMpK

A gate: selecting p p—o p K™ A
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Deviation distributions: raw data vs phase space simulations
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raw data simulated data deviation plot
(uniform PS distribution) (raw/simulated)
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Deviation plot: raw data / stmulated data
— looking for deviation from uniform phase-space distribution



Angular distributions for the pK'A sample in the A gate

DISTO acceptance: (a) Proton
® higher for forward A . unc
Hunt for X: _ 04
* symmetric pp scattering in CM < °;
9
* pK'A “background” ©

V)Y —
0.8

-1 :
. . 0 0.5
» large-angle protons most promising Pem

lcos O (p)] <0.6 (b) '{E:‘:’" UNC

* mono-energetic component for gg

P, (K) ~ 0.4 GeV/e 04 |..
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0
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possible signature of a two-body ;
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dominant at low q.

cost o
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cos Hab(K)

Interpreting'" DISTO data on K pp

DISTO pp -> Kﬂp* - KK X > Ap @2.85 GeV

Expected X profile .
Without proton cut With proton cut:
-0.35 < cos bemip) < 0.35
1 =
S / |WT T arE
0.8 : : :
o u\& ;ﬁﬁ’ | |
mx=z. 2 . =
.t \\-/;/ =2, 26 x,
0.5 =]
s W/ mX=E.3 -
04 =2 35 ‘ﬁ
0.3
0.2
0.1
Y ns 1 1s = os o 05 ;1 b[;{}ﬁ 2 25 o 05 1 15 2 2.5
| Flab| ¥
Plahl:lﬂ Kaon cos(ih) ve p — COR — GF — ol Koon cos(ih) vs E —[-E%IFF — G2 —all

L] nz: 04 06 OB 1
Pemi(K)
<oon cos(tn) vs p— CM — COR — GZ — all Waon cos(th) ve p— CM — COR — G2 — all

0.8 1




The pK™A sample in the A gate: large-q, protons

Selecting large-q_ protons:

» Enhancing statistics @
P, (K) ~ 0.4 GeV/c

.

Possible indication of

X formation
(monoenergetic K™ emission)

* Structure appears @
MZ
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The pK'A sample in the A gate: small-angle protons

Selecting small-angle protons:

1
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» almost vanishing structure @ ,,,
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.
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100
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UW'T. Yamazaki and Y. Akaishi, private communications.
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pK"A deviation from uniform phase space distribution

B (K pp) [GeV]

Deviation from PS uniform distribution . 0.1 0 o
Peak properties: 25 argerangle profon _ S
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pK"A deviation from uniform phase space distribution

B (K pp) [GeV]
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pK"A deviation from uniform phase space distribution

B (K pp) [GeV]
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Modelisation!"! of a K'pp bound state

» short pp collision lenght
* K'pp: a very compact state

* large momentum transfer
* based on the A*(1405) Ansatz

strongly coupled A"p doorway

pp --= |{+ + A'p )
bare A*p --> bound K pp dominant

-=> quasi-free A”

Forward Cross Section  (ub/sr MeV)

0.20

+ *
p+tp—K +p+A
@4.0 GeV Q~1.6 GeVic
J*-"L
PO
' I

R{A p) [Tl‘r‘l] § 251.

0.15 ; I( pp‘l
hﬂund atﬂta
010 |- ", 1.44 ._‘. t
_.r*' \ A quasi free
e ) continuum
0,05 |,

0.0

-100 0 100

T, Yamazaki and Y. Akaishi, Phys Rev C76 (2007) 045201 E(X'p) (MeV)



Interpreting"! DISTO data on K'pp

Peak properties:
* M=2.267=+0.002 GeV/c’

° I'=0.118 £ 0.008 GeV/c’
* SYMMETRIC!
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T, Yamazaki and Y. Akaishi, Phys Rev C76 (2007) 045201

[ub/sr MeV]

d°c/dQ dE

E> «B =105+2 MeV/c’

p+p = K'pp+ Kt @ T;=3.0 GeV

c o ne
i_]____ Eypp =106 - i29 MeV
Rix'p)=1.37 fm
B [ E- --86-i
Bl - Eypp =86 -i27 MeV
Rn'p)=1.44 fm

- Epp =-48-130 MeV
R(P)=1.67 fm

E(Np) [MeV]



Conclusions

DISTO preliminary experimental data: p p— p K "A @ Tp =2.85 GeV

» deviation from uniformity in both M  and AM,_spectra

® acceptance corrections 1n progress
» clean sample: low contamination from X’ — Ay or pp — m-background

» full-efficiency corrections in progress: preliminarily the peak is confirmed!

Possible interpretation: 1s that a K'pp bound state?!?
e BK =105 +£2 MeV

sT=118+ 5MeV “°1F\ML
» deeper than predicted

» interpreted'” as strongly bound, dense system

T, Yamazaki and Y. Akaishi, Phys Rev C76 (2007) 045201
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4body event reconstruction @ DISTO

pattern reconstruction and track fitting iteration:
pattern recognition provides candidate for the fitting
stage; input is the 12D coordinates vector X

track fitting: 5D parameter vector p
(X,y): coordinates of the intersection point with z =0
a: inclination of track at z= 0
@: starting angle 1n (x-z) plane
1 : iInverse momentum perpendicolar to B
Pt p:
detector coordinates depend smootly on all parameters

p.X'Z:
/



4body event reconstruction (@ DISTO

track fitting by lookup table:
goal is inverting X=F(p) in p=G(X)

look-up table:
5D lattice that provide for tracks X track coordinates
F (P) consist in linear interpolation of the lattice to

obtain p
y’minimisation:
F inversion 1s performed minimizing:
2
N Z Ay, —X j(p )
" Jj€lvalid coords} O-j min

iteration stops if A P do not change X to nearest grid point



4body event reconstruction @ DISTO

kinematically constrained refit:
> global 4 tracks — 2 vertices refit
> same approach, inversion of X=F (D)
» More complex parameter 18 D p
e 3 (X5, ¥y Z,,) fOr reaction vertex

« SIX (9@, a,, P,, ;> Py, &, Py, to describe momenta of the

two track emerging from the reaction vertex
e 3 (X, V», Z,,) for decay vertex

o SIX (@3, a5, Py, 30 Py» Ay, Py, 4 tO describe momenta of the

two track emerging from the decay vertex
» 4 degrees of freedom are constrained kinematically



Hyperon production: reconstruction (@ DISTO

kinematic constrains:
» reconstructed A momentun parallel to the joiner of the

reaction and decay verteces = 2 parameters
- reconstructed M _ at decay vertex sM = 1.115 GeV/c?

mp
= lparameter
- AM, ;=0 (PPHPK A or pp—>pK )or
AM,=M _(pp—pK’ 3 ) = 1 parameter

: 1

| 14D P |
v b(z i

, ) x;—x,(p)
Xz. — reac reac
o " Z O,

j€|valid coords | min

2
d
t “soft” constraint on reaction vertex along the beam



Hyperon production: event selection

One of the most effective cuts in event selection 1s
the kinematically constrained refit itself!

M, =M, Kinematic region restricted to:
Pl VeV 0.7=x:<0.9

» AM;z=0or AM,;=M_ p, <750 MeV/c
Additional cuts:

cos ¢ | <0.7

* T veto
0 | <0.15 rad, decay proton momentun in LF

* p ID for positive track from decay vertex

Ap_<1GeV/c = missing a w at most

v|<3.5cm = Klegecell veto



Particle 1dentification (@ DISTO

particle 1dentication: 1terative process for tagging candidates
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Particle 1dentification (@ DISTO

particle identication:
combined Cerenkon and hodoscopes tagging

very small @™ contamination
in hyperon sample
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pK'A “background” distributions [1] (low q_)

large-angle protons: |[cos6_ (p)|<0.6
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Modelisation''! of a K'pp bound state

C————

Extended Heitler-London-Heisenberg *

1.80 fm
rme distance

K density
iarhigrary]

migrating

i distance [fm]

¥,

*

A

. C g p-p distance = 2.0 fm
T, Yamazaki and Y. Akaishi, Phys Rev C76 (2007) 045201



Modelisation''! of a K'pp bound state

Density distribution of K-N pair

FEp(n [14m]

0oy
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W'T. Yamazaki and Y. Akaishi, Phys Rev C76 (2007) 045201

K-N in A(1405)

I=0; 100% '.'

0.5

10 15
ro[fm]

20

26

3.0

Energy [MeV]

300

200 ¢

100+

-100|

=200+

-300L

C————

4
H [Normal Nuclear Force]
i

p-p Potential

,If without K

L

p-p Adiabatic Potential
In K pp

[Super Strong Nuclear Forca)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33

