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Standard Model of Particle Physics

* There are three generations (flavors) of

ELEMENTARY [Noa vl

— |.I. Rabi said “Who ordered that?”

* |sthe muon excited state of electron?

— The world-first search for muon rare process: u
-> ey @1947

— Null Result = a hint of generation
* BRypeon (U->€7)10* @ 1958

— But exp. already gave
BR,p. <2 X 10~

— Two neutrinos model

+ v, 2V, @1962 BNL

— Toward the establishment of the concept of
“generation/flavor”.
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Three Generations of Matter

& Feemiab 95-750

Muon played very important role in the development of
particle physics.
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* Quark Mixing
U C t — Cabbibo-Kobayashi-Maskawa (CKM) Matrix
— Established --- Novel Prize@2008

(xf) V< 1, >0
© - l—=<" |« Neutrino Mixing
> _[’l \ 'Y'\ N — .
o} — Pontecorvo-Maki-Nakagawa-Sakata (PMNS)
d S b Matrix
— Homestake, Kamiokande, SNO etc.
— Observed and Established.
V vV \/_ | * Charged Lepton Flavor Violation (CLFV)
%) e !_,l, T .
Cc) — No observation yet at all.
rey — Implemented to the Standard Model of
v P, P, Particle Physics as “forbidden”.

11E3HA3HAEH



mEL Ny - 7L —/\IEREE

o MEL LY - 7L —/\FERFEE (CLFV)

o RN TDIRFERETILRIEBTE

o fl: y+tA—-e+A , u—ey, = eee, Te(M)Y, Te(M)h ...
e —1—hY/IRENC K DLOOPDIER — IEFIT/NE L

A. de Gouvea

® CLFV —
BEENE (Za2— MY /IREINRE) ZBAFHYE
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CLFV Predictions

SUSY SOGo) GUT

0 200 400 600 800 1000 1200 1400 1600
M 1/2 (GGV)

p-reinTiattanf=40 ~
10000 ; I I : 1 ' : T = py at tan § = 40
fes 111w T PR R R B B W IR
i | PMN
1000 5 e ke €
(1 S—
100 |
.- 1"
= 10 :
o [
& 1b— % 0.1 &
C ~
= |y ¢
o 04 b— (3\ w»,“, fri 0.01 »
T oo ¥ &
1 | ¥ 0,001 b SRR R SRR IR ML A O S e
e
S oot NI ik .
1004 | | AN e
i oy 1605 oo DA | | | . -
< i i - . . . | : E : : E ; P
el IR B O SN N S R AR N A A R R
| I N NS NS S S N
P I N A S N B B 1006
0 2 M0 60 B0 1000 1200 MO0 1600

My, (GeV)

L. Calibbi, A. Faccia, A. Masiero and S.K. Vempati PRD 74(2006) 116002
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-eiﬂjﬁ% BY =
® Muonic Atom (IS state) <\.

u]
+(A>Z)_’Vu+(Aa21)"""Q

e MC:MDO = [:1000(H)/42:1(Si), 13:1(Cu)
® T(free Y-) = 2.2 s
® T(U5;Si) =0.76 Us

® Li-e Conversion

po+ (A, Z2) —e” + (A, 2) WEVFb - TL—NFERTEFBIZ (CLFV)
T[u= 4 (A,2) — e~ + (A, Z)]

Fp=+(A4,2) - v, + (A, Z 1)

8

BRIp™+(A,2) —e” +(4,2)] =
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® SUSY-GUT, SUSY-seesaw (Gauge Mediated process) %
= 105 =
e BR = 05 = BR(—eY) X O(x) Fos s
® T_;IY !lg rl %'eé- e
® SUSY-seesaw (Higgs Mediated process) ¢ 2
e BR =10"2~]01>
N N
® T—In EHE
E 4
® Doubly Charged Higgs Boson (LRS etc.) E E,
® | ogarithmic enhancement in a loop diagram for LN .
U'N — eN, not for y—ey B
® M. Raidal and A. Santamaria, PLB 421 (1998) 250
K}
o Little Higgs Models
® Randall-Sundrum Models . | 8w |
e SUSY with R-parity Violation " § ;
® | eptquarks q
® Heavy 7’
o

Multi-Higgs Models
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* SM Higgs is pseude NG boson.
also to introduce the DM candidate.

interactions.

\_

SM on Randall&Sundrum BG

* SM particles propagate over curved 5t dim. space.

* Overlapping of wave functions of quark/lepton and Higgs
explains hierarchical structure.

 Kaluza-Klain particles have large flavor-violating
interactions.

Littlest-Higgs model with T parity

T parity is imposed to escape from EW precision test and

* T-odd mirror leptons/quarks have flavor-violating

Mgg = 10 TeV
T T 1
MEG PDG v=0

10° ¢

M—e conv X 10

BR(u—~ey) x 10

(Agache et al)
R (UTi—eTi)

8w
1071 e )

10—13

10715

1.x10 1. x10 1. x10 1. x10 1. x10™**
Br (u-ey)

—A transparency of J. Hisano at IFMF WS 2010 (DeeMe lines added by M. Aoki) ——

Non-SUSY models at TEVs

Many proposed TeV-scale models have new particles, which have
lepton-flavor numbers or have lepton-flavor violating interactions.

J
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What is the BSM if cLFV is found?

In SUSY SM, the Higgs mediation contribution is
sizable when SUSY particle masses are larger O(1-10)

TeV. Ratio between u-e conversion rate and Br(u-ey)
is modified.

BR( Al = e Al) /BR(1 = e Y)

& .
40 'Gaugino Higgs -
_Dom| ant Dominant

60

50

tan beta

30

20

10

| | | | | | | ] |
0 10 20 30 40 50 60 70 80 90 100
Mgusy/Ma (Hisano et al, 10)

(Hisano IFMFS2010)
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MDD 1A %ﬁt@ﬁaﬁ’*

* muon g-2
— %%ﬁt E_uFFH_(\\Zl-GO)Z I/(,E BaBarDISR dataZ ZBJ D &30 EDNH H D)

« MEG 2009 analysis @ ICHEP2010(Paris)

— B.R. = Nsig /1012
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. ; ; _ . . % et e Ty e w a9 099 asums
— W | . A_J_L.A_A_i_A.J_A.L.j_A_A.A_x,LA,L,AJ,LLA,LLLL,AAAV E, (MeV) “”Br.
5 10 15 20 25 30 35 40 45 50 St s e 1050 % noded nsde e 20g0n Wil analyss window), 16874 2% and 286 5N sgma regoes
10 :Q;“f:'::-).xjn'rn':il::f.l-w ...,-,h.; :: mr:':. ’ ® e gt and B R S5 e a0 Kelicd evend
A au X |7

CHE?, Poloks des Congrés, Pons, Wy2228. 010 R Sowode for MEG colloboronon

G. Ishidori et al., PRD 75 (2007) 115019 MEG talk at ICHEP2010 Paris
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Physics of slepton mass matrix

W g2 wEDM CLEFV

large top Yukawa coupling
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CLFV and Related Programs

Y Belle Detector
Sevogel Cherenban ont

LHC: SUSY Search e
B~ WM By = T, T uuu """ *’”"

. el Doin Chambeer
‘* : gt el o1
! s, e
N S 4 S dee p K, detection
200 g - 0 . ) [ 15 e RICHFe
a v Lol

KEKB T — e(p) YT e(M) n.. FNAL: BR(u N - > e- N) <10'¢
FNAL: g-2 < O I ppm

J]-PARC: BR(U- N = e- N) < [0°4, 1016

ST JPPARCKG/K BNL: pi g-2 < 0.5 ppm

-~ PS4 EDM J-PARC: i g2 <0.1 ppm ~  ~3-0 off from SM
( pm s S5
J-PARC:WEDM
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o 5

U-eER i@ AE: AIE DR IE
SINDRUM ||

= Y- +(AZ) = e- +(AZ)

g/, TgE—) O NHEE) B

e Hiff:]105MeV
o EJE:~|pS
o FVUIFTVHY)BGHEL

e Ny IUIUZUR

Muon Decay in Orbit (MDO)
® Ee <1025 MeV (BR:10'%)
® Ee<103.5MeV (BR:10'%)

Beam Pion Capture

%

(il

e T-+(AZ) = (AZ-1)* = y+(AZ-)

o Rl

o EBENVIITTYVRDODE

11E3HA3HAEH

EIEY A IV T
E<>102.5 MeV

Y—>e+e-

events per 0.25 MeV/c

2 SINPRUM I
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wAu —
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o, 4
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10° &
TR e vy
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85 % 85 100 105
e mementum (MeV/c) BR <7 x |0!3



Production Target
Protons 9

/7Pion Collection Muon-Stopping Target

m\ X/
///
b/

—— 1 || Delayed

SEERER Pion Decay -- Muon Collection

- E<OUERHDD 105 MeV/c
« I\ I T TR Flectron Detector ~ >Pectrometer

- NILABFE—L
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COMET @ J-PARC/MR

Production Target

P Protons s i Pion Capture Section
fOtOﬂS ot WY A secton 1o ceplure pwons with a large
} '.".’ ot _Meepewr  solid angle under & high sclencidal
\ YA, ‘ magnetic field by superconducting
AR Production Maget
= Target
Muon-Stopping Target il o
E E 0.:' Pions
. n 5’@,} Detector Section
I: a‘:l <> A detector to search for
-5 B muon-to-electren conver-
| E‘ : Muons Sion processes.
—] |Delayed 3 soor &
_,‘ ’.. '_\ ," AN/
2 2

— uﬁg"’:ﬁiﬁ"'::::::::%:fzgf\o:—‘::::::::zz:::::::: """""" 2 >

105 Mewq_—ll Pion-Decay and

Muon-Transport Section

Spectromety A secion o collect mucns rom

Flectron Detector

decay of piocns under a solenoi-

dal magnetc field.
- /
_-// -

COMET: BR[AI] < 10°'6
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<) | | |
l-e electrons may directly coming from a production target.

Production Target
}

Protons

/7Pion Collection

Muon-Stopping Target

H’ ////

cm—

V

Pion Decay - Muon Collection

Delayed

Electron Detector

105 MeV/

Spectrometer / /

[

e

¢

Proton

Pro

\

Target

105 MeV/c

Detector

an electron analogue of the surface muon.

Experiment could be very simple, quick and low-cost.
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T A EhR

fHFIERICHICERLET DuDINE

> EBENI-PARC MLF COD R ER % 5

T l./,‘} Y e . 3 .:.
/ . -
| —JFY 2008 -t Hadron experimental hall
& | = JFY 2009 . >
Vo
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J-PARC MLF Muon Facility

L
. . T
Muon Science Neutron Scattering !
#-ow =R
Muon Neutron
k Source Source ) — | :
il = [P s
600 ns 600 ns N _ A a2
: | — «—> g ' 1 ‘.ﬁqm
main pulses R
= _] D1 Instrumént ‘.
- of e
Primary Protons / . RERCHy/Sa a“i QR Pincsrfient TR
7/ : ; R_&
< g Time B,
40 ms
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— O —=—
7 A NAIE
* MLF=2A>Y D71V
« 72774 MNEW

o I{KA:40 msr

e T—XAVHLINA ~:3%r.m.s.
c E—LTAM VKR ~40m

« REI 1A VINE: ~160kHz @ 17 kW
¢« T 31— AZ v URFINEAIE

_EHNSDIy Y )LETINE

- EEBFOREARYT MU

« 72774 MHRDEF: 2.0 psec
e SUS, 7L, #il7R&E: << 2.0 psec

— EIEE T DFBEENEANRYT ML
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NT VY —HE

Pb (4mm?")
=
"

e

Plastic Scintillator

e B1: gating-PMT readout
e B2: gating-PMT readout

* B3: ND filter (1/1000), normal
PMT readout

—

o7

Bl B2 B3

YT RIN—=X K~ >10¥pulse)DEDY A X > T
E— LY A LDHIRLE, E—LR

*— gating-PMTIC KD, 7

o7

xR0 T EBERICTIETITHRL,

VTINITA T DHPMT ZofflC T B,
VITNUMMNTZRAFY T FE

oo T T Y — N TP LRI
BRI

HANER ~ 50% @ 40 MeV/c

ACRRIET B EERLE Y MRERR D,
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gating PMT

o 7OV T NRAIFE: ~1e4
o« EEPMTTIEMMNZ 5 H7ELN,
* COMETCRIF U fcgating-PMT

— off/on gain ratio = 1e-6

main pulses

Primary Protons

CLIrsir

I H |
Bl 1.00v e Ch2 "T00mv ¢ M400ns A Ch2 \ —440 1.00V & Ch2 ™200m M400ns A Ch2 "\ —440mV| Bl 1.00ve ch: TO0mV I M400ns A Chl

34,20 % 34,20 % il 34.20 %

v Bar H Har V Bar H Bar v BHar H Har
Urits Linits rfl':r:;ﬂ“ "':f:ﬂ“ Units Uinits “,"lnl':’;ﬂ" "'mﬂ“ Units Units
Seconds Base — Seconds Base : Seconds Fase

Furction Mode
H Bars Ind
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gating-PMTIC K B1E5F : #l

File Edit Vertical HorizfAcq Trig Display Cursors Measure Masks Math MyScope Utilities Help
L Stopped Single Seq 1 Acgs 17 Mov 09 22:53:28

*Plas. Scinti.
egating

*Plas. Scinti.
egating

33.0hit...

M: 33.

n: 1.0
ePlas. Scinti.
enormal PMT
*ND filtered

T2AFYIIFL—IDEDELERIETR=AT7A VDL HDD
ERIDELEE v ~METRERRITE TWDS,
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AT

PMTH S D{E5 % 500MHz FADC CEC %o
R—RXZ2A VTV TL—bh2E>TELE|L,

B1(B2) T¥ 7 UTcB2(BL)fEFIF. RTRYILEFEFOYINH
BW >+ RHRZRF>TW 5,

B1*B2D Y 1 X VU THREANRY NL&EES:

© 000CADOGODS DY DIZDTLAO0IS0TS © 0030CADOGEO0DE DY OIFO0ONADIEOTE O

— 1=2.10+0.02 ps

B1 pulse height B2 pulse height N o
(B2 tagged) (B1 tagged) — 1, +(2.2ps) ETu-c(2.0us) DT, DBET B ICIEHETNED

WD, EFETH D,

htdc_c |

T PO 0.04657 = 0.07058 - '
- T | sqrt(pow(Px,2)+pow(Py,2)+pow(Pz,2)) {PDGid==-11} | h200
Entries 2303764
10%}- P2 -2.0070-06 = 1.5010-08 F T Mean  29.87
= o RMS 12.55
s . e from e*BLEL
- 160"_
10 L e*/450 ~|e-
- 120
C 100 —
[ ifh |l | 80" T b
1L ‘ ‘ I 60}: o R !
z 40 e h
= | E .~ L
e : | x10°® T L Y e
0 2 4 6 8 10 12 14 0 10 20 30 40 50
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detection efficiency

heff

Entries 2764484
Integral 56.18

o 20 40 60 80 100 120 140 160 180 200

sqrt(pow(Px,2)+pow(Py,2)+pow(Pz,2)) {PDGid==-11} I ,Emri.22ggos7“
: | Mean 29.87
0 e from e*B{EL S
180
160
140 .
120:
100; /
80 TN
60
40
202" :
0 10 20 30 40 50

11E3HA3HAEH

P Spectrum

. 1R Ex Ddetection efficiency IR DEZEE(C K D .

BEIXRILF—TEEAL,

¢ pe>40 MeV/c Tl wAEIED S De H¥ X ALK

* pe ~ 50 MeV/cDMichel EdgelIHE DT Michel Edge
* pe <30 MeV/cTIIUABRIED S De*DEldELe H¥ X BCHY

D2 Momentum Scan

Arbitrary

(o2
o

B O e’, absorber:6mm-Pb
— o A ', absorber:6mm-Pb+17mm-Cu
50 ) ° e*: 1000, absorber:6mm-Pb  [....
: 3 :
| 2 A e*+ 1000, absorber:6mm-Pb+17mm-Cu
B e*+ 1000, G4Beamline
— & ’ & &
: 55 :
40 e RCTRCRE PV PP VITPTY SEPEPITITID .’.,'...........E ..... (@ 2, [ e, G4Beamline g
: 5 :
| : ," : :
B (¢)
- 1
1
- 1
1

D1 : v : :
L : v : : :
20_ .................... 2udboaoooooooo0000 booo&sooooodyoootoooooooo0000d B00000000000000000000000080000000000000000000000003000000000000000000000000
! : \ : : :
50 : \ : :
H H ' H H

1 . \ . .
i 5 \ 5 5 5
1 g 1 g . g
10_,. ........................ Bi00o0o0oo0odY0onoscanooad 8000000000000000000000000 0000000000000000000000000 No00000000000000000000000
o : \ : : :
- a 1 a a
LA a \ a a

0 20 40 60 80 100 120
Beam Momentum (MeV/c)



G4Beamline Estimation

o
o
o

Arbitrar
phrofrany
© O

© O

© O

W
)
o
o

3000

2500

2000
1500
1000

500

Yield: 4.4 counts/pulse/100-kW @ detector E
% Sx 109 /SeC/MWin the Muon PrOdUCﬁon TargEt. ................. ....................................

Geant4 Tl 7 x 10° /sec/MW

O

5000 10000

15000 20000 25000

Distance along beam axis (mm)
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D e e IVI e Pulsed |Muon Target _

Proton :
Beam |7 Pion Capture
e Signal : u +(A,Z) - e +(A,Z) Pion = Muon Decay
— A single mono-energetic electron g Muon Stop
* 105 MeV
* Delayed - ~1pS Prompt BG
* No accidental backgrounds 10 e"/r/ Delayed
* Physics backgrounds Kicker Electron
low-P BG Spectrometer

[ — Muon Decay in Orbit (MDO)
* E.>102.5 MeV (BR:1014) Cow E o by the b I'
. 416 ___——eLow E main part: suppressed by the beamline.
. E. >103.5 MeV (BR:107®) y eHigh E tail: Electron Spectrometer (Ap < 0.5%)

~N

[ — Beam Pion Capture
* wHAZ) 2 (AZ-1)* - y+(A,Z-1) >0Extremely—High-QuaIity Pulsed Proton Beam

y>e'e from RCS
* Prompt timing e After Proton -- one per a minute.
N g e Main pulse: Kicker to reduce the detector rate.
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DeeMesT|HHLE

_EBRERLOLOICIE. RIIAABE—LASA VDR ETH D, FDIEHIT, MLF
SaAVHERICHT A VEHHRT 5,

—HZAVIE. T 2A Vg2V I 2 A VHFSIRE DEERICH FIHTZ D multi purpose
beamline > &S WERAXERE

- Y—T v &
— B =Ty NOUYA X ERZMZREL T S 2AZVIRFONEZ LTS,
- NEZ20mmARE L. M2V IV N—IM R ET B,

« Ny O TPV TTZY
— ML) —ICYPEERZHUTITSKENEE CTH D, BIFEsHF,

—~HZAVDERRATIV21—)LICL>TE. IDFZA VY THEZITOAEEDLER
ERSE
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gé l%ﬁ /E;\ }#

* Single Event Sensitivity: S

1
S =
N(’?bs
Ngbs — R,u—stop X fo X fmc X A,u—e X 1

* Rustop: S 2AZVIRFINE - FY—T v MERETAX
o+ fo BNDRFICHESNDEE - Y—7 v b

e fmc: muonic nuclear-capture rate -- ¥ —4 v R

¢ Ave: S AAVEFHIBR-BEBFICHIZIPIETTI VR

11E3HA3HAEH

~-E—=LTA1Y
T: I 7€ FF ]
—2x107sec (R &LZ85y A)D¥IRET— Y I NEHIE & 9 %,




A\ '/ \
57—y NIKR
¢ Ru-stop: E 1 j-: \\/ 7)/?\?”2%
7O 03>y —T0 vy NDORIRTEE
—Monte CarloSTE D AREEIE~30%LL T
«2009D T X MEFRTEIEE

& E 1= HY 5 x 10° /sec/MW
RS 10 x 10° /sec/MW

I NGA NS 15 x 10° /sec/MW

34
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57—y Mgl

e fo BNDEREFICHEINSES
- B—3M:f.=1
— EEMEL ZICIE T BT B (Fermi-Teller Z law)

e FIZ XY I H—INA RTIEsi:c=7:3 -

e fmc: muonic nuclear-capture rate ) 22:
— (1-fmc)=frree-decay : fMcDI R E WL Z IZEMITTER U o7k

T 3

 prompt backgroundZ & (7 5728, 1, > #HBnsec: light Z Z::

+ THHRE: <1 1IN
~ M EAE R LY U O L
— Rl Z
- PEREE

TJ2774 b6 0.08
V) A2 H—)\A K(SiC) 0.46

SiC: MRS IFEDIFLT 5 7y N M RHER
35
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E— /LT 1 > (D)

0.005 —— From a TargetV 50
% I After DQ3
5 0.0045 —
= : i
s DIAVDTFIRTIVR ;o SaE-
E
— FURISYS U T30 msrizh. -

—pe BF (DIR) XL T
=4 10 msr

%O 95 100 105 110 115 120

Electron Momentum (MeV/c)
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. . 39 | | | L1
Beamline: H-line e,
28 PEEMET RO S atrip  INT |
» the 1st concept by Jaap Doornbos (TRIUMF)
— multi purpose beamline 24 | orthogonai to -
* DeeMe + g-2 + muon-HFS W osuil teadiisss
— large acceptance 20 — " Ll aip -
* > 100 msr - 1 S | = 0,
— straight section for kickers and a separator. 2] | B
— moderate Ap so that the BG’s can be monitored - | i
simultaneously. <1
 DIO backgrounds (p < 102.5 MeV/c) g | 2 i
* Prompt backgrounds (p > 105.0 MeV/c)
* The detailed design based on the concept is on-going with 4] Hrotonioen -
MUSE group. {
0.25 0 : : i T_Inm:mw —
_ Not fully optimized yet 5 ES’E":'-T
n G4Beamline Model of H-line 0.2 —
£ K | o
0.15

0.1

0.05

Acceptance (sr/0.5-MeV/c)

%o 95 DIO BG"oo Sign1aq5 Promb1toBG 1S 120
Momentum (MeV/c)
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HZ 1 Y

SicY —4Jw b

D1V

Sicy —4Jw b

15 x 10° 15 x 10° 15 x 10° 15 x 10°
=7y bRl e C SiC C
0.46 0.08 0.46 0.08
A[beamline] 0.25% 0.25% 0.025% 0.025%
A[detector] 79% 79% 79% 78%
E. threshold 102.5 MeV/c 102.0 MeV/c 102.0 MeV/c 101.0 MeV/c
52% 60% 60% 63%
A[time window] 0.49 0.75 0.49 0.75
Al 7E ¥ e 2 x 107 sec 2 x 107 sec 2 x 107 sec 2 x 107 sec
1.5 x 10714 5.7 x 1014 6.6 x 1014 3.2x 1013
0.9 x 1014 5.5x 1014 2.4 x 1014 2.7 x1013

£% (SINDRUM Il RFiE5R)

BR[W + Au > e+ Au] < 7 x 10713
BR[W +Ti> e +Ti]<4.3x10%

11E3HA3HAKEH

MLFEE ELERRRFE ~ 2 x 107 sec
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EEEL=
s HZ1 Y

- K797t 7%5 >R (>100 msr)
e v I—

— RIA%E(320 x 320)

— =35> 385 G

— BEWIZE DD <300 nsec

e SICY—7T v
— primary NN\ D E?
» RES

~ O 7 MNIN=AMINABZTAV—Fx>/\—
o After ProtomHITE (&EWMERS ITHE)
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Secondary-Beamline Kicker

e prompt burst: coincide with the primary proton pulse from RCS.
— 50M particles/pulse (based on the test measurement at 2009)

* detector (counter and wire chamber) will be blind for while.

* Reduce the prompt burst by kicker <1/1000
— detector rate will be 33k particles/pulse, and it is acceptable.

Mag. Field
Gap
Prompt Burst
Delayed Particles Width
Upstream of the Kicker
Length
note: amount of the delayed particles in this figure is No
Kicker Fiej/\/w\ enlarged for the illustration. '
Fall Time

Downstream of the Kicker ‘_(\ Rep. Rate
a
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> 385 Gauss
320 mm
320 mm
400 mm

4

< 300 nsec

25Hz



YV

KEKI:RER VIV —7
N Z, S

135 > 385 Gauss
Gap 320 mm
Width 320 mm

400 mm

VAN 4A
| |

Length

Fall Time < 300 nsec

DR L 25Hz

COIL CURRENT [kA)
mmm COIL VOLTAGE [V

h :

KICKER IMPEDANCE:5Q
LOAD: 0 Q (SHORT)

CUTOFF FREQUENCY: 51 MHz
FALL TIME: < 300 nsec
NUMBER OF SEGMENT: 64
EACH SEGMENT LENGTH: 25 v

urnwanted impedance mis

due 10 Kicker bangwsdth r\
/ {
\
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from Modulator No.1

: —
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|
Matched load

L=} m L] LES 5 ; . a1
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FIG. 2

m COIL CURRENT [KA]
mm COIL VOLTAGE [V]

P Coaxial field through 07" Matched load
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- dunfs -

C
 prompt burst = 33k per pulse $$O’
BH1,2: hodoscope
— gating PMT --- established

e WC1-4: wire chamber

— micro-cell or asymmetric-cell

— Doable, but may need further R&D
e 0<0.5MeV/c

Electron drift lines from a wire Electron drift lines from a wire .
Gos! Argon 80% Ethane 20% Isochrone interval! 0.002 [usec] g Gas: Ar 807, C,H, 20%, T=300 K, p=0.9888&chtone intervall 0.002 [usecl :";
T T T T T T T T T T T s T T T ! ! ! H H H : z ota omentum [Pro
£ 0.16 e g 0.38F 3
O 409 0386 8 r~
7 $ 9 0.34f 3 -
2 014 E N [
<< B <‘( 0.32r = 160 | 42/ naf 2067/5
| < L S C
> 0.12 - s > 03 c - | Prob 0.0009342
N I 3 z 0.28+ H 140 )
I S A , 1 0.26F g : Constant 162:8.2
0.1 LT '
, WAYAN AN A AN : > 0.24+ : 120~ | Mean 105: 0.0
0.08 & /A XX LA X JA L] e 0.22 e . | Sigma 03211+ 0.0110
2 ‘ ' \ ” T Z 0.2p e Z 100
I ZaB\ARas. ] Zama\| s : 0.18F ke ’
R T e | e der e -
N \\-—";\WQ‘H\\ . 0.16 F-=--{-- 80—
B /) > < / XN i ™
0.1 NN 752 -
0.02 N .
) .o
0.06 = 40+
0 -
0.04 L
oo 0.02 ¥ 20~ J L
' o il Lo e el Lo e e L e
004k i —0.02r 1 85 90 95 100 105 110
' L : P SO04E Fitted Momentum (MeV/c)
8 7 085 F oo o YN R B B Y OB & TS 2 &5 & % ¥ 5 & °
x—Axis [cm] x—Axis [em] 43
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Backgrounds

e Signal: p-e Electron: P, = 105 MeV/c and Delayed

e Muon Decay in Orbit : mostly E, < 55 MeV
® Npo <1014 E,>102.5 MeV
* Prompt Particles: any off-timing protons could become potential background.

* Pulsed proton technique
e 6M/pulse x 50 pulses/sec x 4 x 107 sec x (5/10) = (1071%)1 --- After-proton ratio ~ 10!/

residual pulses

600 ns e
extracted at
main pulseswg | 2nd (3rd...) turn in RCS HOV,V much effy/dlfﬁcmt to
o achieve ~10
o . /off-tlmmg Prawns *Fast Extraction (not the slow ex.)
rimary Frotons a - s *No scattering by septum during
Time the slow-ex.
Delayed e *no effect from inter-bunch
at the exit
of beamline protons.
- gurface M Erorrr]\pt %G_prpduced
- Prompt e y the off-timing i
at the exit protons —> pulsed-proton from RCS @ MLF
of beamline & . P
Region-A B C D E
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extracted beam with halo
/ generated during acceleration

/

collimator aperture

Extraction beam duct is outside
of the RCS ring acceptance.

Adiabatically dumped beam
(for collimator aperture)

extraction septa

~890ns
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~330ns |
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TH

C

BAa (30,000)
NN by 10,000
WCRH ¥ 3,000
WCEEEY 50,000
et U 10,000
5—=7v b C 30,000)
Sicy—4o" v 30,000
HZ A 2V HTER 1,480,000 h
HS1 400,000
HS2-5 300,000
HB1 50,000
HB2-4 90,000
Quads 50,000
*vh—EWA 60,000
v H—EBIR 160,000
Bz 30,000
B AEIR 300,000
\_ T—7IL%E 40,000 )
DA V& ( 70,000 )’
F v H—EIRPFN 50,000
DSEPTUMZIE 20,000
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