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New Project about An final state interaction was presented by M. Kaneta in
the previous session: Parallel 2a
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Kaon Photoproduction {:“'I;,;\
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* The investigation of the hypernuclear physics with ™™
electromagnetic production of the strangeness
*Ambiguity and Discrepancy f:% : vn— KA
between theoretical calculations ° 2
€ Not all the isospin channels h]
are covered by the experimental )] yn— K%
data 2
o T
‘Measurement of the K’ Yno KT
production process on _ T
the neutron With REAL YT 12 T4 16 1-8E72(Ge%/.)2 1 12 14 16 1I'8E7%Ge3/.)2
PHOTON —=— SAPHIR — Kaon-MAID
o CLAS — Saclay-Lyon A
= Better understanding (N, = —1.5)

of the electromagnetic production of the strangeness 'x'—«xv,/Tkj—x+, =k ky
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Study of yd — K°A £5
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in the threshold region %
e Isospin mirror reaction of yp —» K*A b L
* Suppression of the t-channel Born term
« E,~1GeV is just around the threshold
= Small contributions from the higher resonances
* Well understood electromagnetic vertex
Theoretical models describing yd — K°A reaction
Isobar models : K-MAID, Saclay-Lyon A Regge Plus Resonance model
(a)s-channel (b) t-channel  (c) u-channel (T I
Y K V% K Y K
}—Q KK1K ;‘i\
N,N* S— Y,Y* :
N A2 N/\A,Z N K :
<
i
E high—e_nergy
| region
ill 3—T4 photon energy (GeV) >~

P. Vancraeyveld Ph. D Thesis
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Study of yd — K°A with -
the Neutral Kaon Spectrometer (NKS2)
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« NKS2: Magnetic spectrometer for charged particles

« Trigger on two or more then two charged particles detected
events (Minimum bias... Single charged particle? Huge
background from e* e~ pair production)

® KO /.n_
)i % /
d

T, Tt
\ X prt~ decay (BR 63.9 %)
o, ﬁ ct=7.89 cm

Decay asymmetry: o = 0.642

50% K9 — mtm~ decay (BR 69.2 %)
ct=2.68 cm

d(y, KY) - subsequent K¢ decay into 7" 7
d(y, A) = subsequent A decay into p 7~ : Recoil polarization
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2nd Exp. Hall at Research Center
For Electron Photon Science
Tohoku University

(ELPH) 0
Pair Magneié // 1y

STB Tagger

Movable radiator:
Carbon fiber 11 um

 (Gamma Beam Energy:
0.8—-1.1GeV 4
 Tagging rate: o
1 -3 MHz
* Energy Span:
6 MeV(TagF: 48 ch)
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VDC

CDC

1.6 m

Lig. D2 Target

OH

Dipole magnet : B~0.42T,R=0.8 m
Hodoscopes (IH and OH): TOF measurement

MWDC’s (CDC and VDC) : Tracking for
momentum and vertex finding

EV: Reduction of QED background
Geometrical acceptance: ~ 1 & sr g
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Previous results from the NKS2 4 ?i
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Inclusive K” detection |
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K. Futatsukawa Doctor Thesis
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Previous results from the NKS2 {“" P
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New data points added on the excitation
~ % O\
) '3 ”
function 'y 3-‘*
e
* Derivationof yd —» K°Ap TRNas
Cross section; 34
p— 8 3F
K* A contribution was o) 2;—
subtracteq from the 1nclps1v 1: vd—> K0 A p (NKS2)
Cross section cross section 3
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Study of K" production on the deuteron {{' i,

L5
* Detection of three charged particles TOHOKU

« Comparison with data taken with hydrogen target
— Estimation of systematics of the analysis

» Kinematically complete measurement

— Reconstruction of center-of-mass kinematics = Determination of the scattering
plane for A polarization measurement

() ©
7 K* — u*v, decay (BR 63.6 %)
= ct=3.71m
® n
®
d

ST @ _— prt~ decay (BR 63.9 %)
\ @ ct=7.89 cm

Decay asymmetry: o = 0.642

«d(y, K* A) € detection of K*
subsequent A decay into p 7~ : Recoil polarization
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Track selection .{a"*“}‘*\
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 Three particles detected events (p,m=,X") o

1. Proton and m~ vertex found
= momentum of a parent particle

2. X" found
3. Vertex of X+ and the parent particle found in the target region

Missing 2

(W) t

—> Step further to kinematic analyses

HYP2015 on 7 Sep. 2015 Hiroki Kanda, Tohoku University 12



Current status of data analysis { o
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e Three particles detected events (p, 7™, X*) =
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Work by T. Fujii
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Analysis status of pion detected events £
3

FOHON
yd > i pn yd » nttn—d
Double delta excitation was Two nucleon absorption or
found in the intermediate state final state interaction?
4 body Dalitz Plot Invariant mass of w ¥~
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Upgrade of the tagger Y

Upgrade of the electron synchrotron at
ELPH

—> Upgrade of the photon Tagger
— Broader photon energy range
— Finer granularity

Compact form
Magnetic field tolerance

Rate tolerance

Time resolution comparable to the TOF

counters in the NKS2

upgraded Tagg?r s

O photoabsorption

Cross section (Ub)

QIAAAAA
i ol
@
+ Yd-->K"Rp ;0 ‘|:|
YC
gﬁ (NKS2) L .
o2 +o -
J.EQ..,I...L$.[1..1...|.
04 0.6 0.8 1 1.2 1.4

Incident photon enegy (GeV)

STB Tagger  Tagger III (design)

Electron beam energy [GeV]
Tagged photon energy [GeV]
Energy span [MeV/ ch]

Number of detector channels

Count rate (@ 2 MHz photon beam [kHz/ch]

Time resolution [ps (FWHM)]

1.2 1.3
0.8—-1.1 0.8—sub 1.3
6 <6
50 > 100
250 200
820 <500
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The new tagger is being installed ~ £%2,
a:l“ ’

TOHOKU
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counter inst%

Counter

« In full operation in half a year (further development, commissioning and an
energy calibration are planned )

« Physics data taking for new projects is planned in the next year
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Summary éi’ﬁ:;g

TOHOKU

Strangeness photoproduction has been explored at ELPH
with the NKS2

The NKS2: a magnetic spectrometer, was designed for the
simultaneous measurement of two or more charged particles

Analyses of the two particle detected events for K° or A
inclusive measurements were almost finalized

Analyses of the three particle detected events for K™ A
exclusive measurements are underway

New Tagger system with an upgraded energy range will be
ready in the near future

Physics data taking for new projects is planned in the next
year
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Design of Tagger III f'j’g

e
TOHOKU

IIIIIIIIII

Counter

Unit X 40 units

Electron Detector

Photo-Detector
Board

Timing: TagB
MPPC

.. Fixing Jig _
Position: TagF Bending Magnet

MPPC x4
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Meson Photoproduction
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Incident photon enegy (GeV)

Meson — Nucleon dynamics

Search for Missing resonances
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Meson Photoproduction
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e On Deuteron (bound proton)

e Similar cross section to proton target?

HYP2015 on 7 Sep. 2015

Hiroki Kanda, Tohoku University

uuuuuuuuuu

21



Mass Square Distribution é
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Energy Deposit at OH vs Momentum
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