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Hadron Hall & Hadron Physics at J-PARC

Search for ®* Pentaquark in Hadronic Reaction
= Physics Motivation

o Past experiments at KEK-PS

s J-PARC ET19 experiment : nTp>KX

= Future Plan

- LOI: formation process KN>©* : settle the
situation

+ LOI: ®* hypernuclei
- other pentaquarks, tetraquarks
= Current Status of K1.8 beamline
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Beamline Tuning @K1.8BR 2009/2
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BHD->TO TOF (nsec)

n-KMDTOFZE"~ 2.4 nsec (T & {E 2.3 nsec @1.1 GeV/c)
e*+ut+mtKt ~ 9000:40 (n+:K*D EFT EE~540:1 @1.0GeV/c)
=> BHD->TODTOFXNZK/L_FIZK FEE
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1Expe'rimentaIArea/ /
beam dump

Beam dump and shields are for 100 protons/s

Hadron seminar 2009/12/917



Coexistence with K1.

s :

-Removable experiménfal _
apparatus It will take 2~3 months to

:No Q magnet in K1.1BR Area  SWitch K1.1 and High-p line.
- 2~3 weeks to switch



Slow line priority

(Co-) _— . . Approval status Beamline
Spokespersons Affiliation | Title of the experiment (PAC - Dayl
recommendation) yie Priority
M.Iwasaki, RIKEN, A Search for deeply-bound kaonic nuclear states by
S T.Nagae KEK in-flight 3He(K-, n) reaction Stage 2 Dayl K1.8BR
R.Hayano, U. Tokyo, - : ) )
E17 H Outa RIKEN Precision spectroscopy of Kaonic 3He 3d->2p X-rays [Stage 2 Day1l K1.8BR
EO3 K.Tanida Kyoto U Measurement of X rays from =— Atom Stage 2 K1.8
Spectroscopic Study of =-Hypernucleus, 12 =Be, via
EOS5 [T.Nagae KEK khe 12C(K-, K+) Reaction Stage 2 Dayl |1 K1.8
K.Imai, Kyoto U., . .
E07 K.Nakazawa, Gifu U., Systemat_lc Study of Doubl_e Strangeness System with Stage 2 K1.8
an Emulsion-counter Hybrid Method
H.Tamura Tohoku U.
EO8 |A.Krutenkova [TEP Pion double charge exchange on oxygen at J-PARC  [Stage 1 K1.8
A Sakaauchi. T Production of Neutron-Rich Lambda-Hypernuclei with
E10 [T 9 " 7" |0saka U he Double Charge-Exchange Reaction (Revised from [Stage 2 K1.8
Fukuda o
[nitial P10)
E13 [T.Tamura Tohoku U. [Gamma-ray spectroscopy of light hypernuclei Stage 2 Dayl [2 K1.8
H.Bhang, H.Outa ONU, o
E18 H.Park re RIKEN, Coincidence Measurement of the Weak Decay of 12 [Stage 1 K1.8
' KRISS AC and the three-body weak interaction process
E19 M. Naruki RIKEN ngh—resol.utlon Search for ®+ Pentaquark in n -p -> Stage 2 Day1 K18
K-X Reactions
S. Ajimura, Exclusive Study on the Lambda-N Weak Interaction in
=22 A.Sakaguchi SR A=4 Lambda-Hypernuclei (Revised from Initial P10) Stage 1 K1.8
Search for a nuclear Kbar bound state K-pp in the
E27 [T. Nagae Kyoto U. d(p+ K-+) reaction Stage 1 K1.8
.Yamanaka Osgka . Proposal for KL -> n0 v v-bar Experiment at J-PARC [Stage 2 KL
University
Imazato KEK Meas'urerner.\t of T-violating Transverse Muon Stage 1 K1.1BR
Polarization in K+ -> n0 p + v Decays
L Electron pair spectrometer at the J-PARC 50-GeV PS .
S. Yokkaichi RIKEN to explore the chiral symmetry in QCD Stage 1 High pt




Beam Requests from Stage=

K1.8 (SKS)

Xperiments
30 GeV, 9pA = 270 kW, 2 x 10** protons/3.6s

Beam Period Protons on Target
Power [kW] [days]

EO5
EO7

E10
E13

E19

X rays from =~ Atom
=-Hypernucleus
Double Strangeness
with Emulsion
N-Hypernuclei
Gamma-ray

spectroscopy of light
hypernuclei

O* Pentaquark

270
270
56

3.2
270

3.2

28
25

42
42

14

1.6 x 1020
1.4 x 1020
2.5 x 101°

2.4 x 1018
2.0 x 1020

8.1 x 10%/



Beam Requests from Stage-2 Experiments

30 GeV, 9pA = 270 kW, 2 x 10 protons/3.6s

K1.8BR
Beam Period Protons on Target
Power [kW] [days]
E17 Kaonic 3He 1.7 x 101°
E15 deeply bound kaonic 270 28 1.4 x 1020

nucleus

Beam Period Protons on Target
Power [kW] [days]

E14 Kaon Rare Decay 1.7 x 1021




Aerogel Cerenkov

Spectrometer @ ﬁ

K1.8 @/
Lucite Cerenko

* MIisSSing mass spectroscopy /
* PID & momentum measurement
for beam and scattered particles

Beam [
Hodoscope i ]

» SKS: superconducting magnet | fh BDC2
weight: 300 ton
used at KEK-PS K6 beamline

Eeam Hodoscope
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E19 experiment



What is Pentaquark?

+Irreducible 5 quark state Q*
contain an anti-quark different in flavor than the 4 quarks @
The © : uudds \ €0
Baryon number=1/3+1/3+1/3+1/3-1/3=1
Strangeness= 0+0+ 0+0 +1=+1
B R
- | LEPS
15 B —
- LEPS at Spring-8 ('03) % |
- yn > KOt — KK'n § 10:— | a
- M=1540+10 MeV z [
- I'<25 MeV o5k AL .
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Events/(0.02 GeV/cZ)
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Experiments with positive evidence

Better statistics is needed

(significance ~ 50)
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T T T =,

Exp. Vs(Epeam) Reaction Upper Limit
BES 3.7GeV ee” 2> Jy > 00 <11x102 B.R.
BaBar 10.586GeV e*e” 2> Y(4S) > pKOX <10 x 104 B.R.
Belle 11GeV e*e” > BB > ppKOX <2.3 x 107 B.R.
LEP 1986GeV ete” > Z > pKoX < 6.2 x 104 B.R.
HERA-B 41.6GeV pA > K%X <0.02 x A”
SPHINX 11.5GeV pC = K%0+*X <0.1xA
HypercCP (8006GeV) pCu > K%X <0.3% K%
CDF 1.96TeV pp 2> K%X <0.03 x A"
FOCUS ~3006eV yBeO > K%X <0.02 x3"
Belle (~0.6GeV) K*A = pKO, I' < 0.64 MeV
PHENIX 200GeV Au + Au 2> KnX -

BaBar 9.4GeV eBe > K%X -

CLAS-d 0.8-3.6GeV |yd = pKK*(n) 3nb for yn
CLAS-p <3.86eV vp 2 K°KN 0.8nb




Positive Results

Exp. Energy(/s) Reaction Mass Width | o
LEPS <2.4GeV vC > KK*(n) |1540+10 |<25 |4.6
DIANA |<750MeV/c K*Xe >K%X 1539+ 2 [<9 44
CLAS-d |158-3.86eV |yd > pKK(n) |1542+ 5 |« 21 5.2
SAPHIR |<2.8GeV vp > KK*(n) |1540+ 6 |<25 |48
ITEP 40GeV vA > KX 1533+ 5 |<20 |67
CLAS-p |3-5.47GeV vp 2> K 1555 +10 |<26 |7.8
K*(n)
HERMES | 27.6GeV e'd > K%pX 1528+ 3 |13+9 |4.2
ZEUS (300,318GeV) |ep > e'K%X |[1522 + 3 + 4-5
COSsY 2.95GeV/c pp > K%+ [1530+ 5 [<18 |4-6
SVD 70GeV/c pA > KX 1526 + 5 |<24 |56
BaBar (10.58GeV) eBe>K%X . .
- negative results challenging
CLAS-d |0.8-3.6GeV yd 2 pK'K*(h) | the above positive results.
CLAS-p |<3.8GeV vp =2 K°KN




CNFETIZRA T M oT=

narrow width ~ 1MeV
production mechanism

snosignal
*CLAS yp - K-KN
-KEK-PS E559
-coupling to K*N is small
ostill survive
*LEPS yd>K*+K-X
vs. CLAS yd = produced at forward angles. S=3/2?
*CLAS yp 2 n*K-K*n
-DIANA KXe—>pKs®

Chiral soliton model: Diakonov et al. Quark description: Jaffe, Wilczek

M=1530 MeV, [~15 MeV
(ud)

rigid core (g°)

Meson _—
Fields (ggbar)
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N/20 MeVic®

_ | @
35 7.8c .
30
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25 L
: 30 E
20 [ 12 25 ;—
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1 [ 15 E
-, - mE °
T L E
- - 5E
E L] __ il 3 nn | 1
= C 2 15 E]
iy P Mink K7 (GeVich)
= E
=3 4 7
B
ol I ! 'l‘:l
22 24 16 18 il

32
MinK'K) (GeVich)

Ey~ 3.2 - 5.47 GeV

“F * yp—-n KK(n)

CLAS: V. Kubarovsky et al.
PRL 92 032001 (2004)

Combined analysis of all CLAS
data on protons for Ey <5.5 GeV

Cuts: forward nt*, backward K*

indications of production from
heavy N*(2420)




®* Search in hadronic reactrons

v show the narrow pentaquark really exist (or not).
— with high statistics.
v determine the width
the width appears to be very narrow. ~ 1MeV
— the mass resolution is the key: SKS
v spin and parity

meson induced reactions @ J-PARC
the possible production mechanism will be
investigated in the following reactions.

T P2>K-OF Kp~ntO*
|
\ﬂ:_ K/_ \ﬂ_ I(/_ K'r ﬂ:-r K'r ﬂ:-r
\ / \\\ /// — — T e — ~ ~
\\ // ~ ) X ~ -~
S~ T * *0 \ /
() K
W > & P e p n o
p n p




KEK-PS E522 experiment

- ®* search via = p>KX reaction
- K2 beamline + KURAMA
- beam momentum : 1.87, 1.92 GeV/c
- target : Polyethylene
- intensity : 3.3 X 10° =z~ /spill
- het beam time : 32 hours for each
momentum > ~ 7 X 109 -
- Mass resolution : 13.4MeV(FWHM)

a bump was observed
at M =1530.8MeV/c2
at p.=1.92 GeV/c
but: S/N = 2.5¢
upper limit : do/dQ < 2.9ub/sr

Counts/4MeV/c?

Counts/4MeV/c?

700

600

500

400

300

200

100

100
50

50E
-109

OF

if exist
p.=1.92 GeV/c

_ : : : ——— Gaussian peak+cubic B.G.
- (a) Fitting results | ----== cubic B.G. only
- x?/nof = 16.9/29
;“M=15308+22‘:1M8V/C;Z )
il"2134 MeV/cZ(le) N ,Gaus,siab,,peak,,,
C g 4 +708 ‘ ‘ bic functi
- COUI’]tS—lB?l fhad +Ccu |C§ unctio
E i i i +
B s s » X
- : : s : : ‘
SRR DR B |
I : :.. : :
: H .‘ H H
Nntepe?™® e
I (b) RESiduaE p|0t : i : ] Gaussi eak+C
E.«, % %%% —— Differ betwees
o : : : + i1iie | lg[T] :
1 : 1 TWfT IL‘% ¢ | %ﬁ T
3 135 14 145 15 155 16 165 17

Missing Mass(GeV/cz)

do/dQ2 = 1.9 ub/sr
> Gt = 2.9 b



KEK-PS E559 : K+p~n7 O~

lissMass [ h3_ i

®* search via
Ktp—n*tX reaction

= K6 beam line + SKS
spectrometer

Excellent missing
mass resolution

= 2.4MeV (FWHM)
expected

« Checked by nfp—>K* X+
Decay event
suppression

= Rejection of 3 body
decay of K*is crucial

= Large acceptance
chamber

- Range Counter

EEEEEEEEE

O N O O O W1X. = "
160 B o & mame
B O

e N FZZ.OMGV/CZ

L o o
40
20E-~ X X i
MMMN"L'I’}""J“‘IJ ;¥ SO NP S TS
011121.141.161.18 1.2 1.221.241.261.28 1.3

1m*(0.5~0.6 Gevic)

SDC2
SDC3 Range Counter
SDC4<\\\ ; / PsDC
TOF \\ :‘\ \‘, | '.-L.HZ Target

TTtveto

LH, target



Missing Mass spectrunm (Kp—=mt X

g

g

Counts/(0.5MeV/c?)
o o
II:. =]

\ red : expected ®* peak assuming 50ub \

L]
o
=

T T

—
=
L=
1T

o
=
TTTTT

I Missing mass spectrum of K'p — n*X reaction |

_ 1!,]”%# \%

145143 1.5 152 1.54 1.56 1.58 1.6 1.62 1.64
Missing Mass (GeVi/c?)

K. Miwa et al. PRC77(08)045203

_soe(l1D/sT)
ORLO ahws

8

Difierential cross section

90% C.L. upper limit

’\d\/ﬁ _/V\/\

1571515752 1.525 1.531.535 1.54 1.545 155
Mass (GeV/c?)

No significant peak is observed.
upper limit of differential cross section < 3.5

ub/sr at 90% C.L.



Impact on ®+ production mechanism

| T | T | T 0.15
— * =
K oK - gK*NO= + gKNG®
> ~ » — - = gK*N®= - gKN®
¥ :
mK \A/ ~ 80:‘--,\ IR
S 4 )_|_ _)_L)_@_)_F_ | N Y-ne = Fkne
P ‘K © P n / e L e 9 = 0
50; Theoretical calculation
Jx*Ne 5 Of— Gpoge=141 (ublsr) (g, =+0,.)

o0 = 135 (ublst) (g, =9, )

00~ 0 (ublsr) (g, = 0)

do/d€2 (ub/sr)
=
i

Experiment

T .0 ~ 3.5 (Lb/sr) (Experiment)

If gK*N@ - O’ 205—
= (K+,n*) reaction = u-channel of 92“ .
. backward R e i R R
p e a k | n g : Bc_m_l(.tfligree)
= (r~,K°) reaction = s-channel r l C e 1000

1 2 3 4
Vs (GeV)

Y. Oh et al. PRD 69, 074016

CLAS proton data yp—>KOKN
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0 ] ]
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Pap = 1.92 GeV B, = 1.2 GeV

T p— KB K'p—atO*

PS PV PS PV
" without form factor | 63 [ub] 4.9 [ub] |55 [ub] 1.0 [ub]
£, A, =500 MeV |42 [ub] 0.33 [ub] | 9.4 [ub] 0.17 [ub]
F., A, = 1800 MeV | 2.4 [ub] 0.19 [ub] | 38 [ub]  0.71 [ub]




J-PARC E19 experiment

- Day-Il experiment : Sep. 2009 ~

-K1.8 beamline + SKS spectrometer

-natural expansion of E522 (np>KX@KEK-PS)

-~5 times better resolution : ~ 2.5MeV FWHM with SKS
— 10 times better S/N

- 100 times larger yield : 1.2 X 104 ®* with 20 shifts

-momentum dependence of cross section
p.=(1.87,1.92,1.97GeV/c)




Collaboration

KEK

Kyoto Univ.

Osaka Univ.
RIKEN
Tohoku Univ.
Univ. of Tokyo

M. Naruki, S. Ishimoto, T. Maruta,
N. Saito, Y. Sato, S. Sawada and
M. Sekimoto

S. Dairaku, K. Imal, Y.
Nakatsugawa, K. Tanida, H.
Fujioka

S. Ajimura

M. Nilyama

H. Fujimura, K. Miwa, H. Tamura
D. Nakajima and T.N. Takahashi



Experlmenta‘ MetHod

K1.8 beam line + SKS i

2GeV/cn+p 2> K + OF
target : liquid H,, reuse E559’s | . Tor

K- : scattered angle < 40°
momentum < 0.9 GeV/c

»7,BC4
SKS : momentum coverage : 0.7~ 2GeV/cn | BC®
0.95GeV/c grosnt posicin
angle coverage < 20°
Pecattereqg UP t0 ~ 1.1 GeV/c
dp/p ~ 0.2% @ 1GeV/c
(~5 times better than KURAMA)

ideal for ®+ detection

N
1

N
o
T T T 1T

Scattered angle (deg)
&
T TT

=
o

[$2)
T TT

o
CET T

Momentum (GeV/c)
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Missing Mass Resolutron
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1 15

5
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800 g
3502_ ............................... .......... :180M6V/02
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Counts/0.4MeV/c?

hl

sof — [l —

Entries 2274

Mean -2.074 I R R N | L1 | 1
P51 1852 153

L L-| L 1 L 1
1.54 1.55

ﬂ C
S 140f t
S 120} | 6=1.06MeVic
100 ;/}H @p=0.82
so; L
60
0 fﬁ ﬁ%
o Ve
9086 420 2 4 6 8 10
A Momentum (MeV/c)

Mass (GeV/c?)
GeV/AM = 1.8 MeV (FWHM sim.)

c,= 0.26"
dp,/py = 0.096 X p% + 0.092%
dpbeam/pbeam — ]4 X 10_4 @ ] GeV/C



Expected Missing mass

—— ¢ production
—— A(1520) production
phase space

9000 -~ [1oubjsr

Q
=8000
wn

significance :
62c assuming
' < 2MeV

c = 1.9ub

IIII‘IIII‘IIII‘IIIIIIIIIQIIIII[IIII‘IIII‘IHI‘I

e . 1 . | | 1 | | | | | 1 | 1 | I | | 1 i |
146  1.48 1.5 152 154 156  1.58 1.6
Mass (GeV/c?)

main contributions come from,;
d: éon > KK 30.0x£8.0 ub
A: A(1520)K° > KK 20.8+5.0 ub
phase space : KKN 26 ub



Xpected YIelC

yleld

beam pions :160 hours beam time > 4.8 X 10'! = for each p_
= SKS acceptance : 0.1 sr

» analysis efficiency : 50%

» K decay : 50% €« TOF 4.7m

s 1.9ub/sr @ p_.=1.92GeV/c < E522
> 1.2 X 104 events

background

> 0.8 ub/sr/MeV @ 1.530MeV for proton target < E522
> momentum flat

- 5.0 X 103 counts/MeV

L

statistics sensitivity
62c I < 2 MeV /5nb/sr T < 2 MeV

cf. 340nb/sr T'=1MeV (Born approx.)
- I'<0.22MeV



PO9=Lol: Letter of Intent for

Study of Exotic Hadrons with S=+7
anad Rare Decay K* —mvvwith Low-
momentum Kaon Beam at J=PARC

T. Nakano et al.



Search for ®t* in formation réaction

o K'n—0'—-K%p—-ntrn™p
P(Kt)=417 (442) MeV/c
for M=1.53 (1.54) GeV/c?
- KO0.8 beamline w/ degrader
e Target
» LD, target
 mass resolution ~ 3MeV
o vyield : 15/mb/spill
(K:3X10%/spill)
= active target
e mass resolution ~6MeV
e vyield : 200/mb/spilll

e 7, 7, & proton detection with 4n
spectrometer

Barrel
Veto —
Range
Stack = ' =
RSSC ——
| AD 9
Endcap N A\ ’>I\4<T
Veto ——— g
K+ proton
beam \v Target
C B4 I
Degrader Drift Ghamber
417 MeV/c —



Search for ®+ in formation reaction

determine width from cross section

= 6(E) = (n/4k?) I'?/{(E-m)?+T2/4}

" Ot = 26.4 X I' mb/MeV

Spin measurement

= decay angular distribution : 1 or 1+3c0s207?

will be answer the question;
O®T exists or not
how far we can restrict the width
spin 2 or 3/2



In FUTURE...

other pentaquarks: cascade Z,77(1862) , charmed
®°.(3100)

« K'n2>="K+, pp=2.4GeV
s pp2ppe° X, pp,=12.3GeV
tetraquark: 2*(udss) , @ “family”

= Y. KANADA-En’yo et. al. : Jr=1*+, M=1.4GeV, I'=20~50MeV,
I+2>2KHK*r-

= Burns et al. ;: JP=1-, M=1.6GeV, I'<100MeV
= Karliner & Lipkin : JP=0*

« Ktp2Kp2*+ X py,=3.7GeV
.« K*p2A2+ X py=2.8GeV
.+ Ktp>z+2+ p=3GeV



! Be5|gn O‘ ngH—p Eeam HH! !H!

experimental area

SM1: branched by 5°

‘ Vertical Bend
), _ TR

1 Expe'rimental Area
beam dump

Beam dump and shields are for 101° protons/s
Beam line height : 2.0 mor 2.5 m



Production Target at

- Secondary Beams:

» Use a thin (2% = 15kW loss) target at SM1
= Collect them at forward angles

= Transport them for ~120m

Schematic Layout around SM1

Schematic diagram of the SM1 region for secondary beams extracted at forward angles
Bending Magnet

Bending Magnet Bending Magnet

Posit Secondar ies

Bending Magnet

Negative Sect ries

NP Experimental Hall

L EHRETRRL )

Switching Yard Secandary Bosss |
' 10 L Kip
1 PHirm— Shielding Balls

Shielding of the switching yard has
been designed to accommodate the
loss at SM1



Expected Secondary Beam Intensity

p+ 5
p+ 10
p- 5
p- 10
K+ 5
K+ 10
K- 5
K- 10
p bar 5

p bar 10

3.4E7
1.0E7
2.5E7
6.1E6
3.1E6
1.4E6
1.5E6
3.3E5
2.7E5
5.5E4

2.2E7
8.1E6
1.6E7
4.9E6
1.3E5
2.8E5
6.0E4
6.8E4
2.7E5
5.5E4

30 GeV proton
2% target

beam intensity :
1014 protons

Production Angle :
4 degree

(AP/P)AQL -
0.2 msr%

Sanford-Wang
formula




strategy

beamline tuning

e optics for K (p=1.8GeV/c)

» optics for n (p=2GeV/c, 1.05GeV/c)
spectrometer performance

e 1°2C(n+,K+)"2,C@1.05GeV/cC

E19

e p->KX@1.87,1.92,1.97GeV/c



K1.8 Beamlines

P..x = 2.0 GeV/c
Double stages of E.S. Separators
High-resolution beam spectrometer

4

Suitable for S=-2 Spectroscopy

750kW  270kW

Primary proton beam 50 GeV-15pA | 30 GeV-9uA

Length (m) 45.853

Acceptance (msr.%) 1.4

K=(n) intensity (ppp) @1.8 GeV/c 6.6E+06 1.4E+06
@1.5 GeV/c 2.7E+06 0.54E+06
@1.1 GeV/c 0.38E+06 0.08E+06

Electrostatic separators

750kV/10cm, 6m X 2

Single rate @ MS2 @ 1.8 GeV/c >33E+06 >8E+06
K/(n+p~) @ FF @ 1.8 GeV/c 4 35
X/Y(rms) size @ FF (mm) 19.8/3.2




by BHT1xBH2xGC_ bar Triggers Nov 18

w/o BAC(p) & BAC(n) (ADC) cuts w/ BAC(p) & BAC(n) (ADC) cuts

[ [ttt (bacua[0]<2608 &bacual3

-

W28 E8 88883

BAC(p) ADC

ana“ig iaaaaE
' i

BHI-BH2 Time diff. [ns] BH1-BH2 Time diff. [ns]

Pion suppression factor ~1/50 by BAC No multiplicity selection
No pulse height correction



count/TM

can

ES1=+-200kV, ES2=0

45
40
35
30
25
20
15
10

CM1,2 Scan

¢ pi

Hp

~ K

300

1

320 340
CM1(A)

pi:305A (CM1)
p: 340A (CM1)

360

380

EE) CM1=324A for K

count/TM

ES1=0kV, ES2=+-200ky INOV.23

45
40
35
30
25
20
15
10

5

0 -
260

CM3,4 Scan

*

*pi —

| .
»

mp

AK

280

pi: 290A
p: 330A

300

320
CM3(A)

? DN

340 360

B CM3=306A for K



ES1 on, ES2 off —
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CM Scan

Slit Condition:
IFH £=100mm
IFV -1mm/+3mm
Mom +174.9/-179.8

MS1 +=2.35mm
MS2 =2.5mm
i CM]/CM2 Scan
20
: ~
4% & epi | |
) L 3 [ | Ip
2
= 10
I—I—:LI—I—I—.—O—‘ .
0 oo om B 00|
250 300 350 400 450 500
cM1(A)

Dec.15
CM1=307A
CM2=287A
CM3=300A
CM4=300A

B CM3/CM4 Scan )y

0 I—Iﬁ:—I—I—I—I—:—‘-‘—‘—O——I—I—
260 310 cw.:g({]A} / 460J




Spill Structure

Run28 Shot 20842 (- Spill):EQ_OFF,RQ_OFF |

Run28 Shot 21038 (- Spill):EQ_OFF,RQ_Alg#3(FinalGain=20,IntegGain=100)
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figures from
A. Kiyomichi



Micro-Structure Monitor

w=40ns Scaler
S1 ? ) - T
__/ si )
DL=566ns ?_—\ C2 ]
S2 GDG _J S2
'——\\ C3 >;
GDG -
DL=56ns -
F.T. timing > Spill Gate
signal Generator delay 0.3s

w=2.0s

S1, S2(&. BH1®MD
fxt) & H7E0N
SegmenthHioiFE S

BH1#3, #5, #7, #9



Seg#b,#7, #3, #9%{#

2 segments not neighbor
(with adequate rates)

BDC3,4 ——> =

(XXUU'VV’ X 2)

BDC1,2 ( XUVXUV) X2

Logic signal (NIM) after Discriminator and Mean-timer




Shot#21025

TekPrevu =~ i : _ Trig?
i 1] e . e : :

. . i 456ms 2.60V

1.50s —400mv

A1.13s A3.00V

(@ 1.00ve @ 100V @ 1.00Ve @ 1.00v9][

400ms

TR

400 %

) (250Kk5/5 ."\. -220mv
1M points

Type
Edge

Source Coupllng
&

Slope H

Level
—220mvy

|

Mode

Normal 9 May 1905
& Holdoff 17:07:03

EQ off

RQ Algorithm#3
Main Gain = 20
Int. Gain = 100



Av. Rates [Hz]

Scaler#ZA8EL ?

3.5E+05
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> 5 |
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S.0E+04 A
Main Gain=20
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mm 22:30C A (Algo#3mERHI ) DIE=

Ous 400us

BH1ORILPile-upL TLY4% -
Ous 2US



BH1#51 "?Fﬁﬁlgrﬂa@x’\7l~)lx

| Time interval spectrum (ch1) | | Time interval spectrum (ch1) | h1
En 1r|es 36727 Entries 36727
Mean 2134 = Mean 2134
RMS  1.538e+04 1 RMS  1.533e+04
10° |-
10

10

-
TTT

= e e | TR NI
0 5000 10000 15000 20000 25000 0 500 1000 1500 2000 2500

Time (ns) | Time (ns)
SusDE&E s
#~:23:10C5

BH1®MHit PatternM i (. £ Algorithm#3
Rate(#3) ~Rate(#9) = 0.5xRate(#3)~0.5xRate(#5)

EHEESND,

E4




HAEELDIREA!?

Coincidence Out®Signalig 100nsTdHo7=,

> 10nsIZCEE T 5

SingleDt@. BH1 MAoDZFDFEFE 30ns

s UL E¥ECTBDIE. Double PulseDRAETEELLY

Coincidence Input®iig 40ns(Coin. W 78ns)

o SRVHEBLGLFLT LN, HEKFERD
ScalerCTO#ZEZELEWLDIKY .. TN LIRTD[E] KR TDHPile-

upMNERE,

EQ,RQ ONTI&., FIFHAV U MERIFHENID D RT UM

KEK-PS K6 TORERIEL) &7ioT=. @4XxT10AT 1 ppp W/ pt

target

- w/0 EQ,RQ BH1:0.8MHz, BH2:0.6M, pi:0.38M e:0.054M

- w/ EQ,RQBHI1:1.3MHz, BH2:0.8M, pi:0.63M e:0.061M

(preliminary)




Summary

J-PARC E19 searches for ©f in nTp>K 0"
raction

= K1.8 beamline + SKS is ideal for ©+

= significance ~60c, sensitivity ~75nb/sr
= with mass resolution of 2.5MeV(FWHM)
Current Status

= just starting the beamline tuning

= the problem is the microstructure






