KOTOZEE& M I/ AKR

REPAKFE
Mk £l
 Contents
e KOTO introduction
« J-PARC

e KL beam line
« Beam line survey
Other activities



K, —TOVVAERIE

'—-u—-_ W __,_—-.:I—.'“ﬂ
« CP violating, FCNC process N“Z/VM
u,c,t .FE“ o
- Top quark, W, Z loop (High energy) “ “‘-”1.(:‘:
- Rare : Br = (2.8 +- 0.4) x 10" (22 B 5R) d )
- New physics B E e W
« New particle )L —7 & & " mw:; " e v
e Branching ratio « n? i
- K —K° — Im(Vtd) o
=A ey 10 L P A
¢ ::EHHE/\JZ;}EIPZ.E Z%JEJE ) E\U.c.t be"{"-" ‘
« KOTO : New physics#fZ& & SMH&ELE Y A
W+ v
¢ JE&.ZJ'

= ~10" with SIN ~ 2 Fjrst Observation?' B &
- E—LA58E2x10" proton/3.3sec

- 3 snowmass year T ZI|3Z

2010 ICEPP Sympo @Hakuba



New Phys ic $O%*

~ KEK-PS E391 Run2 Br< 6.7x 107 (90%CL)
— Run3 : Br<2.6%10
— Grossman-Nir bound Br< 1.46x 107 (90%CL)
— model independent (can be violated if LFV)
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— Csl calorimeter + hermetic veto

e Pencil beam

Counts/bin(0.1GeV/c)/100 " POT

- beam#l k= RE LU KL BERK
- Beam hole vetoD B HEHZFS T i «
J-PARC K5&Ebeam (KEK PSM1001%) T Momentum ot K, (Gevio
- KL yield x DecayProbxRunTimexAcceptance
=30 X 2 x 10 x 5=3000

New beam line (halo™ 14 F Hl &)
E391%& Hi 2% Z upgrade(Vetoid{t, halo #F £ F+BGHI&)

primary proton ‘ ‘ :
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Increase thickness

&

KOTO#& i 88

Two layers of thin scintilators
with WLSF readout
- LUL

3.5 m

In-beam photon veto

Pure Csl-based v

|

|

with Aerogel Cerenkov

Longer Csl blocks (from KTeV)
eto and finer segmentation
and change position 7cm2x30cm 2> 2.5cm?2x50cm
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KeToz=gFe MON#
e 2008

 Beam line design
« 2009.2 J-PARC Hadron Hall 1% beam

« 2009

e 2009.4-2009.9 Beam line construction
« 2009.10-2010.2 Beam line survey I IEiE{TH

e Detector preparation

— Csl preparation : ~3000 crystals
- DAQ with 125MHz FADC
— Other detectors

« 2010 Csl Engineering Run
« 2011 Full detector and Physics Run
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J-PARC
e H4 72 iF- RFQ—DT Linac 180MeV
e RCS 3GeV
« H-—proton—5E iR
(7742 XY NRFOT)
. MR 30GeV s

« Fast extraction ¢
e Slow extraction T
—_ “ < : (Phase 2) .. . .
T A2 300kW Weah S SN T
2x10" ppp S - i
0.7sec/3.3sec ,,., < &

(330m)

J-PARC = Japan Proton Accelerator Research Complex

2010 ICEPP Sympo @Hakuba



"| (KEKIJAEA) |
st South' tb North

= JFY2008 Beams
—— JFY2009 Beams

e




d \/
b
J-PARCORE  MO?
e E—A/ND—
« 2% IZ J:E'—(RCS 300kW,Fast Ext. & 100kW try, Slow & 3kW try)

 RFQ

« ERTHE, 3HIC1BRK(A>TFa14>a_2Y)
> EHBZEHREILIV)HEBREREANLOHL>TVS
e Slow Extraction
« BeamZ M AKTHIDEISIZLTWW < VYEVYEHT LV
« Uy 7))
- MagnetEFO U Y T TE—LBEBEFZE
- ANAORICE—LAEY) HEhd
SRQEQEWVWS 74 —RNYOIQNT XY NTHLHE
« E—LOR E—ARECET7ZL-O0R

> 1S%EREOOR MWTREREL ., ©%ORE




T v e ey
OS/10F=1 Z2 221535

OoOo1 -3

1O/O0"0F =051 <95

" 18| 1KW~0.3% intensity
-+ Feedback Q ON e
.+ Spill width ~2sec

2010 ICEPP Sympo @Hakuba

Wy



Spill HBi& V
o TBANKBRBL—MZELSL UL Slow Ext.
e NAILT VY7, BRSO ENME

NUNDVE—LGFEFEE

= EQ/RQ OFF _2

e Feedback Q7T,
] i T ——— L factore EME
| > SENDEE

EQ/RQON |-

v
o)

‘- """"'W . ' 4% EQIRQ DN

"

.......................................................................................................

s mm m e = 4 e ¢t mmm i m e o v e e | e

TTTT T TRTTTTTTF POPTRT ST TFTPRPRETT T TTR FPpr T T s . . P R CTr T, . TI L LTI R T L LI IR Ty e

Normalized amplitude
oo
4

05 1.0 201050EPB$ymm.@|b.{-a<uba




P Q RO 7K=L

[—
& 1
g N eT
= 5 10
T T
# 8
(=] 6
af
I "l
'Il 300 400 500 600 700 800 900 1000

I~ M, (MeV/c?)

_ —~—TFRAVA—H
E—LTFSY (4.5+0.5m)
ME ERAUX—%
4m-long) - ~
BHA

30GeVIEFE—L




KL beam line
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-
K, 15000mm Neutral beam line IO‘(./

= 87/mm ¢ d
A0 79mm |5t collimator 2" collimator
Ks  27mm charged

short lived

q absorber
tons
o¥© magnet

< = —
» proton—target (16 deg ext.) KL—Collimator
» Charged particles : Sweeping Magnet(2T)
» Short lived : 20m long beam line
 Gamma : 7cm thick Pb absorber:

* Neutron —core/halo neutron

- Halo n : multiple scattering on the surface of the
collimator or Pb absorber.
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e KL:

 Core gamma: ~0.5GHz
e —beam hole detector
e Core neutron:~0.5GHz

 Halo neutron:BG source

T1 target (nickel)

Vacuum window(SUS)

KL 1st collimator
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Photo on July 11.

i
L |\'|"“|“l.‘. =~

_.2"d collimator

“ (4.5+0.5m)
Beam plug

1st collimator
(4m-long)

Dipd-li.é magnet







>
@
-
-
)
O

=
=
©
O

mn




Beam line survey IO‘(./
« Beam line M M BEFA
e Collimator7 24 > X2~
« KL vyield —1* priority
 Factor 3 2EDMC®OIE

e 30GeV proton, 16degiV) H L OF—2R& L
e 10%RETHEZITS

| Ky Yield per POT |
C | GEANT3 (3.8 £0.1)x1078
Core ”‘JE G EANT4(QG HF’] (2.3+0.1)x1078
N: l‘.]-ii.'\‘THT}H 3C) (2.7+0.3)x10°°
° Ha|0/,\|JE FLUKA (R3+0.2)%x10°8

2010 ICEPP Sympo @Hakuba



Beam line survey !O‘(pi‘
« 10A-12A 45128 &% (Zbeam time
¢ 5T 3 HEEDKE
o MEEGstudyHN XA >
. ZDR30%EKLAE

o
Run information For KL measurement Mote
intensity user time |accumulated| Target run time |accumulated
(ppp) (hours) (protons) (hours) {protons)
2009/.10/,22 4 .0E+09 11 26E+13 Mi 4] 0.0E+00
20091114 T.0E+10 6.9 2.7E+14 Mi 2.7 1.1E+14
20091115 TJ.OE+10 10 4.2E+14 Mi 2.2 9.2E+13
20091118 J.OE+10 8.9 J.6E+14 Mi 2.3 9.7E+13
2009/.11/26 1.2E+11 5 3. 6E+14 Mi 2 1 AE+14
2009°12/,12 20E+11 8.9 1.0E+15 Mi 3 3.6E+14
20091213 T.O0E+11 2 S.4E+14 Pt 1.5 6.3E+14| [Self inspection
200912716 J.0E+11 8.9 1.5E+15 M 3 5.4E+14
20091216 T.O0E+11 I 4.2E+14 Pt 0 0.0E+00] [Government inspection
20091217 J.0E+11 6.9 1.2E+15 Pt 1 1.BE+14
200912723 3.0E+11 7 1.3E+15 M 2.5 4 5E+14
2009/°12/23 J.0E+11 2 3.6E+14 Pt 2 3.6E+14
Total 76.5 B0E+15 Total 3.0E+15
Mi 65 5.2E+15 Mi 1.BE+15
Pt 11.5 28E+15 Pt 1.2E+15
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Proflile;f| € v
« GOHMON(Graphical Online High flux Monitor)
c 1.5mmB>FT7 'f/\— |

- X:128ch
- Y:128ch

« MAPMT(V Y14 J)L)

 100msec slow shaping
« Slow FADC(Z )

s BEAT—2ICLD
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Collimator7 74> X2 bk
e CollimatorzEAHA LT, ZO7 7 A4 J)LAIE

X-profile

Y-profile
1“ .----------------.---.-------- ---.-- " -----------.----------------.--

10

-100 -50 0 50 100
Y position{mm)

Align both in horizontal and vertical

2100 -50 0 50 100
X positionfmm) 2010 ICEPP Sympo @Hakuba



Side View FrontView tom

3\ (Bl Hodoscope + mini -calorimeter (Csl)

iii.
V.

Simple and sure method

2-track directions by hodoscope
—> obtain vertex

2-photon energies / positions by Csl
—> calculate M( y Y)

Solve p , and p . by requiring P balance
Calculate M( n*nm9)
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KLEIZE OB
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l/\IJ/:E MKL CUt
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Loose cut:

KLAIE RABADY b

Without fiducial cut

in Csl

Tight cut:

Photon within

M(y ¥

3x3 central crystals
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Loose cut:

Without fiducial cut

in Csl

S Data =
B : M 5046
25 L R:f; 105.8
C Underflow 0
o || R i
15 _ F I S .............
10
2
; Tl
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Tight cut:
Photon within

3x3 central crystals
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N ==
KLAITE# &R :
| |#ofevent |#ofevent/leldp.ot

Loose cut:
Withoutfiducial cut Data 145 2.1040.75
in Csl Signal(MC) 30.41 5.13£0.11
BG(MC) 2.826 0.522+0.317
@ Data/MC~ 1.8
| |#ofevent |#ofevent/leld p.ot_
Tight cut:
Photon within Data 38 2.38+0.37
3x3 central crystals Signal(MC) 6.358 1.07+0.051
BG(MC) 0.152 0.0257+0.0213
. Data/MC ~ 2.2
BEEY) D 2 ZF0OKL yield! ata/MC

25
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« Beam line survey#t{TH
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Corefl|E

T —
EM part

18Xo

(4mm Pb +
3./mm
scint)x25

Hadron part
4.3\

(4mm Fe + 3.7mm
scintjx25
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Halo8|E
* Pure Csl
e /cmx/cm
o BITE K M35 E

- 15cm,20cm,10cm

s RREBT 7 A4)\—
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LAY E FH K
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- 20
.15
- 10
7 b 263
300 00 500 avelen
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LD At Tol . Practice with prototype for 12x12 crystal array
cia | g . -' >0

. E Obe £S5 9
Service board ! Cockcroft-Walton - f ,

for HV control 1 @8 HVgenerator

.....
_______

PMT + PreAmp
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g Csl Semx5cm S
Tote Tol BN
Tedsf N\,
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Teddl | F— T
it - .
i Specially-shaped from downstream
\ﬂ R 9510 sandwich detector
\ " w/WLSF readout
\\\\ 2 y
—e L

Photon veto for

outer edge region
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