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Motivations:
1. How are hadrons formed from quarks?
2. Are there hadrons made of more than 3 quarks?

Exotic state may give hints
" to solve the questions: how
277 A(1405) are hadrons formed from
w mmmmm—)  (an exotic state) quarks and further
Contains 5 quarks nderstanding of the strong
Interaction



Direct process (one step reaction): K= d— X+z-/X-7+7X”
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the collision of K with
proton in the deuteron. / \
Formation is observed by Missing mass Invariant mass

detecting its decay

products 2 and (P1+P2—43)" = (4, + q2)°



Experimental setup
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Missing neutron identification in d(K-, nz*z™) "X
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The strong focusing cross-image

Invariant Mass of nztand nz-

corresponds to X-decay event.

(29/A89D) 1U JO SSEIA JUBLIBAU|

npim_npip_IM_npipi

16— Entries 94270
n Z+ Meanx  1.245
B Mean y 1.223
L RMS x  0.0944
15— RMS y 0.084
1.4— =1
13 -
1.2 % ‘:-v}f;"’..-y-l,‘«"’f"',ﬁ‘. s s
1'11— i 1 1 I 1 1 1 1 I L I | 1 1 1
1.1 1.2 1.3 1.4 1.5

Invariant Mass of nt* (GeV/c?)

1400

1200

1000

Counts/0.001GeV/c2

700

800

500

400

300

200

Counts/0.001GeV/c2

il

npim_IM_npipi_mN

Eniries BBE08
Mean 1.289
RMS 0.1035
¥ ¢ nolf 758.2 1171
po 1213 156
pl 1.186 = 0.000
p2 0.004676 = 0.000053
p3 -4 520+04 = 7.37a+00
p4 4 6430+04 = 7.3140:00
p5 27438+04 * 6.6520+00
pb -1.5858+04 £ 5 6592+00
p7 -2 8170:04 = 4. 476200
pB 1.5370+04 = 3.1578+00

lIIII

>+

npip_IM_npipi_mN

Enirias
Mean
RMS
%24 o
B0

pl

p2

p2

pé

pE

p6

BT

pB

85608

1.327

01087

s17.9/17M

4657 £ 10.8

1.187 = 0.000

0.004593 = 0.000103
-5.8060+04 = 7.170a+00
6.227e+04 = 7.115a+00
3.4980+04 £ 6.477a+00
-2.283e+04 = 5.517e+00
-3.803e+04 = 4.3732+00
2.152a+04 = 3.095a+00

Lol J |

—

1.1

1.2

1.3

1

4 1.5
Invariant Mass of nn+/ nrn-

1.6 1.7
GeV/c?)
-




Invariant mass of nt+and nn-
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Invariant mass of X-w+ and X+n- with sideband (a=red,
b=black, c=blue) events
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Invariant mass of X-n+ and X+r- with normalization of
the side band

"average" = b/(a+c)
scaled by this formula
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Invariant Mass of the X-z7* and X+z - inthe d (K™, X7)”n”
reaction (acceptance Is uncorrected)

back ground subtracted spectrums
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Summary:::
1. We have performed the physics experiment E31-2 run
and obtained d(K-, Xm)”n” spectrum shape;

2. All the related behaviors of the d(K-, £m)’n” reaction
are explained by one step process;

3. By using background estimation we have obtained the
clear A(1405) peak position.

To Do:::
Monte Carlo simulation;
- acceptance correction (current status);

- detection efficiencies for the relevant particles,
Including analysis efficiency;

- Cross section .



BACKUP
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K°ar mass reconstruction
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Momentum and mass distribution
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