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MEG & 188

¢« BEFANY hOX—%

s xeqm = o AJficti5Solenoidal coil
Bear]\ transport solenoid 4 Drlft Chamber
+ Timing counter
/ o e optimized for 52.8MeV e*
72 Stopping target Q/ 41-[ ~ 1 OO/ 0

e Smaller acceptance for et with
lower momentum

Timing counter ® y%i@ tj %E

e 900l liquid Xe + 846PMTs
e Not segmented

o Q/Art ~ 10%
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e Current upper limit: 7.2x10-"!(Crystalbox)
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u—eyylc D WT

e Current upper limit: 7.2x10-"!(Crystalbox)
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u—eyylc D WT

e Current upper limit: 7.2x10-"!(Crystalbox)
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u—eyylc D WT

e Current upper limit: 7.2x10"

(Crystalbox)

. IC & % General local interaction Z{R7E U= MC Z#2D<K D

MEG T D Sensitivity % 5

e MEGEFRD2009FEF T — ¥ (6.5x10" muon stop)Z{E>TcEZD

Expected
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Implication of a very light pseudoscalar boson on
lepton flavor violation

(Phys. Rev. D 72, 117701 (2005))
. : hlexact T7k < IRIZA.
IZ & D ARLT D Nambu Goldston bosonh®
massless C/R S UNEEZF D
o fl: two-Higgs doublet model Ths—0DHELRE T exact global
U(1)xU(1) symmetry Z D ma=-hs02DEE X 1 7 —RIFA
o Z2fl: x (Hadron& U TIFERW, DT MTEENTZSUR)xSUR)R
A ZILIIREDBE IS D pseudo NG boson & IR S 115)
. lIC LB  IZZEHER CIEHiggs boson®D 71
TV TERE>TWBED, FIfcRRAAZT—HRFDEAICKD
Free parameterDMEJE, tree level TD %
neutral currenth‘ 31 %
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(MC, Mp=20MeV)

and reconstruction

Fvent example

MEG

Mu-E~-Gamma Collaboration
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weedans e Event example(MC, M¢p=20MeV)
and reconstruction

VIRD TXILF—DF: HEHN S

2VDAIE. TXRILF—DL: XED D SFit
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IR U fcPMT TFit
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% o

588 : L Odepth ~ lcm
: ‘ ' ot ~ 200psec

Oe1 2 ~ 10,15%
Oe1+£2 ~ 3%
Resolution of ¢ conversion point:

red bt ted

A cllieSaegs it s 2 Sl i 24 il i i i e ke
L L= P> "I P £ oca = P s

| jlsShmé‘étiLngTé/Sep./HZPOh K@AHirdséE 0 ~ 2cm




u—edp. ¢—=>yyOMEGTDIEH

JPS meeting 18/Sep./2011 @Hirosaki University

Mt



EMEG

Mu-E~-Gamma Collaboration

Single event sensitivity D BigH D

S.E.S =1 /Nmp x (e*energy selectionDfraction(evv))
x(evv & ed,p—yy DTriggerD L)
x(evv & ed,p—yyDe+ spectrometerD Asceptance, Efficiency® Lb)
/ (ed,d—=yy Dy detector® Acceptance, Efficiency)

/ €cut MolC K > TselectionZZ& Z 5

e  MEG trigger & BB ICENE LT UL B Michel positronZ 8z, p—ed.
d—yy & DAcceptance. Efficiency D tb DY 5 Normalization factorz 51 &

e Beam rate, positron detection efficiency DZ L ITHKTE L 74 L

* My=10, 15, 20, 25, 30, 35, 40, 45 MeV/C2DFNENICDWNT
NormalizationZ 51 &
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Michel energy selection for different M¢
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Single event sensitivity D BigH D

S.E.S=1/Nmp x (e*energy selection®Dfraction(evv))
x(evv& ed,p—yy DTriggerDLL) )
x(evv & ed,p—>yyDe+ s
/ (ed,dp—yyDy detector® Acc

ctrometer® Acceptance, Efficiency® tt)
tance, Efficiency)

/ €cut
u—ey®DTrigger Cu—>edp, db—>yy

TFT—IMNEETETLWSEH
Estimate with MC
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In u—ey trigger

u—ey triggers& 4

v charge sum > ~ 42MeV
v charge sum < ~ 62,65,77MeV (for F HfRveto)
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Single event sensitivity D BiEH D

S.E.S=1/Nmp x (e*energy selection®Dfraction(evv))
x(evv & edp,p—yy DTriggerD L)
x(evv & ed,p—yyDe+ spectrometer® Acceptance, Efficiency® Lb)

/(eq),q)eyy@y detector® Acceptance, Efficiency))

/ €cut \

Estimate with MC
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Xe detector efficiency
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2009, 20107 —4 D EEMT
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Delta Tegl |[s]

2009, 2010 data analysis

B

Side b

.
e,

DeltaTgg |s]
2009, 2010 data(w/o signal cut)

i)

Major B.G.: 2D D Z # 5 BRIES
(AIF 2v&F) I Michel positron®

Accidental Coincidence

et EVDEFAEIZED~3.6nsecD
sideband TB.C.ZzRBEH 35

%107
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Result (Preliminary)

M¢ 10 MeV 15 MeV 20 MeV 25 MeV
S.E.S 1.4x10 6.8x1012 6.0x1012 2.3x10
NBG 0.56 1.3 1.1 0.4
Nobserved 1 1 1 0
BR(90%C.L.) < 5.5x10M <2.1x10 < 2.0x10" <4.6x10"
M¢ 30 MeV 35 MeV 40 MeV 45 MeV
S.E.S 4.7x10M 1.4x10-10 3.7x10710 1.2x107
NBG 0.56 0.4 0 0
Nobserved 0 2 0 0
BROO%C.L)| <8.8x10 el 8:1; < 8.9x1010 <2.8x10°

90%C.L. interval from the method of Feldman Cousins

(Phys. Rev. D 57, #7, p3873-3889)
JPS meeting 18/Sep./2011 @Hirosaki University
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Result (Preliminary)

Upper Limit
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e MEGS3

Summary and To do

EER Du—eyIRZRD2009,2010FEDT— Z AL\,

u—edp,p—=>yyDYIDIREZ 1T > I,

* MdHTOMeVH 530MeVDEGE

+

e Todo

ICHEWVTOM0 ). 35-40 MeVDEE

HICHULTOM0 19, 45MeVICHE W TO(109)D IR R % 8 E

MC & 7 —% TDResolutionMEL), viRiR Lz & et

spectrometer DB & DK

E. MY MOV OHIEDERE
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Positron acceptance, selection efficiency

1.10

0.83

0.55 ‘;~\~

O ATIC(evv) / ATIC(ed,d>vYy)
O ¢e(evv)/e(ed,p—vy) for positron track selection

-
o
0

Ratio of acceptance, efficiency

0

10 15 20 25 30 35 40 45
Mass of scalar [MeV]

Timing counter® AcceptanceD Et ~ 1
2vHECyvIREHERICA SR, RIMNAVETZ I T A DiHD
ARY MEDRBRLBRBZDThZ Y I Z5IF2EENERS
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Analysis cut efficiency

ODIEENE & etDenergy DZE < 830keV

PDAMEet*DAMDZE < 30mrad in 0 and ¢

FitL 72y Dvertex, AN SEFTE S NS
E,DZE < 10%,

EDZE < 1cm o O Cut efficiency
EEHE DM < 10 MeV -
ATy1er < 500psec, ATy142<600psec - 00
57.50
50.00

10 15 20 25 30 35 40 45
Mass of scalar [MeV]
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Reference: scaled Crystalbox result

7.2x10"" x N(eyy with some of the acc., mom cut)
/ N(ed,db—vyy with some of the acc., mom. cut)

T FE— | | | P | [ | | — | | P | P | T | — | — | FO—— | [Em— | I—— { ....... | F— | FE— | [E—— jn
4 SES I E——
USRI SI—— T, -
Upper Limit I R— L.
1 0_9 a Crystal box reference value {

10-[0

10-1]
S l ...... (e [ [ T i ....... (e [ [ T i ....... [ (e [ P { ....... (e [ e 1
10 20 30 40
M, [MeV]
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TWIST

Kinematics of Two Body Decays

» Signal composed of decay positrons recoiling off X° at a
single momentum aw

my =0 global symmetry breaking

3
3
2
2
1
1

N0 15 20 25 30 35 40 45 S0 85

8 B
Momentum (MeV/c)
x10"

40i

35

30

25

20i

15

101

® L
0 15 20 25 30 35 40 45 S50 S5

Momentum (MeV/c)

my >0 local symmetry breaking

» Special case: In the presence of SUSY R-Parity breaking '

or

ocosé
'M. Hirsch and A. Vicente, PRD 79,(2009) 055023

o (1+ Acosf) where A= +P,

Ryan Bayes
TWIST Rare Decays

Results Summary

» Average B compiled for p €[20 MeV/c,52 MeV/c]

Decay signal 90% Upper Limit
A=0 Average 8.1 x10~°
Endpoint 3.3 x107°
A= -1 Average 8.4 x10~°
Endpoint 6.7 x107°
A= +1 Average 5.7 x107°
Endpoint 8.5 x10~6
Bryman, 1986 ¢ | Average 3 x10~4
Jodidio, 1986 3 | Endpoint 2.5 x10°6

Conclusions

» 5 x 108 muon decay events used to estimate
B = fw—e'X%
o r(/_t+—>e+Vel7u)

» Discriminate isotropic and anisotropic decay signals
» First direct measurement
» Improved upper limit in massive X° case by a factor of 32

» No evidence of signals when A > 0
» Average of 90% upper limit between 5.7 and 8.4 ppm

» Limits set on massless X°
» 90% upper limit between 8.5 and 33 ppm

Ryan Bayes
TWIST Rare Decays

JPS meeting 18/Sep./2011 @Hirosaki University
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