p _ OB *B, )
R TTETRY

P; is T-odd and spurious effects from final state interaction are small.
Non-zero P Is a signature of T violation.

Standard Model contribution to P : P(SM) < 10/
Spurious effects from final state interactions : P-(FSI) < 10~

There are theoretical models which allow sizeable P
without conflicting with other experimental constraints.

KEK-PS E246 experiment
P =-0.0017 = 0.0023(stat) == 0.0011(syst)
(|P;|<0.0050:90% C.L.)

Im¢& =-0.0053 £+ 0.0071(stat) &= 0.0036(syst)
(]Im&| <0.016 : 90% C.L.)
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J-PARCTOIEE

HIFRLEKT,

E—L

Future
( Experimental Hall | aoron Extension
Stage (E.)
Apron Test Exp. ‘ D
Stage / DD/\ \
i I ~ [ [ B
,Lrh:l ! :| I : PS ............ I .......... T i l‘il i_
TO iy, L NP Y me Kig K11 i_ I
- i T , ST B s L1 el
- I o N | i RO 1 \ WS\ ,.. e
i =Ty |
PS{ HHL Prim;r; O- [.:..- F’rlmar}r
0 50 = WA -
m Control/User's BLDG D D Aprén
1 ! | i stage (W)
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E21ER T2 Hvo
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 KEK-PS

-K3 (RAV R —1—)L)0.5~1.1 GeV/c
Single stage ESS ; 14.5m

-K5 (At Ao Z2—71R—)L)< 0.65 GeV/c
«Single stage ESS ; 12.5 m

*BNL-AGS
—C4-LESBIII

*Double stage ESS ; 19.6 m

<0.83 GeV/c
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Figure 1: Layout of the 0.8 GeV/c beam.
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Doornbos M % E
o KI.8-BRDEZ ALELRL

* A branch of K1.1

e Common use of the upstream part up to MS1
* Macroscopic time sharing with K1.1
 Effective use of IFY

* Moderate K/x ratio with a single-stage ESS

® 2005F HEF DKL 1A FERETITEDULVTKLIBRD
LB RS e FER R
(2007FEIZE—LLFZDEELH-F-MNE KL
ECAITEERMNLILY, )




K1.1 new beam optics

® Due to the conflict between K1.8B1 and K1.1B1
Distance to B1 from T1= 2.0 m (1.2 m before)

® New optics calculation done

Q(K1.1-BR) = 6.0 msrdo(Ap/p) Q(K1.1-BR) = 4.5 msr%(Ap/p)
KL1DFOtT7 %22 X0V S<L2/=DIXFEZ TH o7,



Replacement of B3

14
Proton beam direction
A (m) .
13 — _ ® Macroscopic
/ HEOC time sharing
1.1 GeV/c beam
19 — —_— between K1.1
and K1.1BR
11— — ® B3 replacement
® Removal of Q7
10 — —
9 — 0.8 GeV/c beam B
8 Dilrection at rightlangle to protorI\ beamin m
6.0 7.5 9.0 10.5 12.0 10



K1.1-BR Design principle

e Effective use of wedge focus to make HFOC

® Su
® Su

ULk

ppression of slit-scattered pions at HFOC
ppression of muons also at HFOC

K1.8BREELHER

® Cloud pion source definition by IFY

11
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IFY profile

ZGOUBI calculation

Source size
AX =2 mm
Ay =2 mm

ZGOUBI:
 Q fringing field
e Up to 5th order
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MS1 profile

DCS =550 kV/10cm
Pion kick = 2.2 mr

ZGOUBI calculation
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HFOC profile -

ZGOUBI calculation ;

&
&I -2 n
>
Pions = y
direct pions
from the target o o
35000 — b) |} )
7 in cm i y at hfoc in cm
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Final focus

ZGOUBI calculation

Rig=0
cf. R #0
@ K5
— source of
systematic errors

R,s #0
 less problematic
 longer target

30000 1 1 1 1 1 1 1 1 1
vertical beam spot at final focus
25000 A B
20000 - B
15000 A B
blue: ify 6 mm and
10000 - B
5000 B
y in cm
0 | . T T T T T UL
-20 -16 -1.2 -08-04 00 04 08 12 16 20
y [cm]
30000 1 1 1 1 1 1 1 1 1
horizontal beam spot at final focus
25000 - B
20000 -
blue: ify 6 mm and mg1 4|\mm
15000 red: ify 6 mm and m$1 4 mm and HFOC 1.2 cm B
10000 - B
5000 - B
x in cm
0_

—20 —16 —12 —0.8 —=0.4 0.0 0.4 0.8 12 1.'4{7 2.0
X [cm]



Pion contamination

Three sources:

1. Higher order aberration
simulation by ZGOUBI

2. Slit scattering

3. Cloud pions from Ks (c7=2.7 cm)
simulation by REVMOC

Aberration:
Y = RaYo+ Ry ¢+ Ajp0+ AypF + B gpo + B,g# + =+

A,, B, =0 by adjusting the sextupoles S1 and S2
A,, B, were minimized by optimizing the octupole O1

18



Rejection of slit-

x-profile at HFOC

@ Slit scattering simulation
with REVMOC
from IFY and MS1

®with 30 cm thickness
tapered
(20 mr at both ends)

HFOC is effective !

10°

scattered pions

pions times 500

ms1 4 mm

1 ify 5 mm

x at HFOC in cm

(]
/\\koons

—4 -3 -2 -1 0 1 2 3 4
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100 1 1 1
g0+ Renormalized curves _
80 - from the top figure _
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50 -
40 - =
30 -
204 pions times 500 _
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0 - l-/‘ T -\-l-—-—-—-r-—-—-—-r-—-—-—-{—
—4 -3 -2 -1 o 1 2

(€]
H
©

A

X[cm]



Rejection of cloud pions

Accepted y region at
the production target

Pion source of
X==x2cm
y==x2cm

was assumed.
(cf.crt=2.7cm)

IFY =5 mm
MS1 =4 mm
HFOC =1.6cm

HFOC is effective !

50000 1000 1 1 1 1 1 1 1
00 — n
40000 — - 800 - =

ms1

700 =
30000 — L 600 - n
500 — ms 1+ify »
20000 - - -
10000 | = =
y at stg i
0 — = - -
0

-10 -05 00 05 10 15 20 25 30

0° 4

1 1 1 1
-10 -05 00 05 10 15 20 25 30

4 1 1 1 1 1 1 1
(ms1+ify+hfoc)/(ms1+ify)

3
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Kaon yield and /K ratio

Table 3: Kaon acceptance and pion contamination as function of slits for a
gaussian vertical source with o—1.3 mm. All widths are full width.

MS1 HEOC | N(kaons) | N(pions}) | pi/K acceptance
(mm } (cm ) (msr.percent)
5 open 52,348 40 0.46 4.7
5 1.2 46,107 26 0.33 4.1
4.5 open 51.263 24 0.28 4.6
4.5 1.4 46,862 19 0.24 4.2
4 open 49,631 15 0.18 4.5
4 1.2 43,688 8 0.11 3.9

21



Table 83: Contamination due to scattering as function of slit apertures.

Scattered pions

IFY MS1 HFEFOC Y at N(K}) | N(PI) | Accep Pi/K

(mm} | (mm) (cm) HFOC tance
(cm)

open 4 open open 86536 178 5.2 1.23

G “ open ocpen BOB8G66 262 4.9 1.94

G 4 1.6 open 79630 38 4.8 0.29

6 4 1.2 open 76407 26 4.6 0.20

6 4 L2 +5,-15 74342 9 4.5 0.07

open 5 open open 91557 316 5.5 2.07

6 5 cpen cpen 85043 451 5.1 3.18

G 5 1.6 open 83978 56 5.0 0.40

6 5 1.2 open 80034 38 4.8 0.28

6 5 122 +5,-15 77557 17 4.7 0.13
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Cloud pion contamination

Table 4: Cloud pions as function of slit apertures

MS1 | IFY | N{pions)
(mm} | (mm}
5 open 14,994
5 6 902
4 open 11,563 Pi/K~5
4 6 364 Pi/K~0.16
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Muon contamination

Takble 7: Muon contamination as Tunction of slit apertures.

IFY MS1 HEOC N{pions) K /Mu
open 5 open 1970 2.33
open 5 ) [ G54 0.31
G 5 open GO5 0.2
& 5 1.2 190 GI-23
open 4 open 1477 1.75
open 4 122 5833 0.70
o T § oen 544 .64
& 4 1.2 145 O0.1°7

24



Summary of the K1.1BR beam

e Acc = 4.5 msr % Ap/p

c.f. Acc (K1.1) ~2 msr % Ap/p
Acc (LESB3) ~ 50 msr % Ap/p

ol,.~21X 105/s
o 7'(1)/K" ~0.6 assuming ¢ /o, = 600

e Beam spot: d,~d,~1cm << @K5
(old calculation)

25



n-value in B1

RIEDRET T, £—IL A2 +ECombined-function magnet &9 %¢&
TOETRU AN KIBICHEINDZ OB,
0 BY(x,0)=BY(0,0)*(1-nx/rho)

« TRANSPORT input
4.000 ‘Bl ° 0.80000 10.47709 -6.74614;
Q2 is turned off

TotTAAX Q=8.0 msr%(4p/p)
1.75 {5 D& !

FIuhd NERAE:
DKLIE—LRENTRETHIN? L4 &
2)ihy, WiRE 2 )
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K1.1-BR §#&DEH A

e FIFCLE 2—7 Phil Pile KD BIE D& ET

e 2~3MA')yrDEINMD AIRETSE
s BILAK/InLENZENDE B

® #RETFE R % "K0.8 beam design progress report” &
L TREIDOPACAIRET S,

O E W I-PARCIZIZE—LSAVEHREDETHE

(/‘

ERETE., FREETE) ZPACIZRI CETHFALD

ERAR
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FE3MMPACHBIE

® To: EO6

The PAC is also concerned that there are several conflicts
and interferences between the KO beamline and K1.1-BR
beamline designs, as mentioned in the FIFC report. The
discussion on the stage-2 recommendation will be made after
we hear from the IPNS/J-PARC management on the realistic
plan of the beamline.

® To : IPNS/J-PARC

The PAC considers that it is important for the IPNS/J-PARC
management to develop a realistic plan for the completion of the
beam lines.

28
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® E06 (TREK) EERD = DKI1.1-BROFMELIRAINEA T
V5%, KL1-BRELTEEMAGNXRIIIZIIEE>TLVS,

® E—LTSAVORBOERD-HICIE. KLIE—L
LEOHF-2AROHBEMN1HBELELTETWNANE,
KLIDZEBRIREENBCHTLAIEFTEA =N,

® PACHODNBRETHAKOEKLIFSEEDRERE. KL
SEEHOZERHDETEERTEL. /\FAOVE—LSAY
JIL—TIZIKEFELTWS, BELSBELLET,
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