RARE D DECAYS
(DIRTY AND CLEAN)

PONO: 5.75
KATIE: 3.1

BRENDAN CASEY, FNAL
CHARM 2007



OUTLINE

e FOCUS ON ANNIHILATION AND RADIATIVE DECAYS
— HIGHLIGHT SENSITIVITY TO NEW PHYSICS

— POINT OUT STRENGTHS AND WEAKNESSES OF DIFFERENT
CHANNELS

e COMPARE TO SIMILAR TOPOLOGIES IN BEAUTY AND
STRANGE SYSTEM
— BETTER, WORSE, JUST DIFFERENT

e CONTRAST DIFFERENT TECHNIQUES USED IN
DIFFERENT ENVIRONMENTS

* MOTIVATE FUTURE STUDIES

e TRY TO COVER ALMOST EVERYTHING IN LAST 5 YEARS
BUT WILL PUT MOST FOCUS ON hl'l
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CHARGED ANNIHILATION

SENSITIVE TO TREE LEVEL
CHARGED CURRENT PHENOMENA

SM RATE CALCULABLE AND
EXPERIMENTALLY ACCESSIBLE

IF YOU KNOW THE DECAY CONSTANT AND CKM ELEMENT
YOU CAN LIMIT NEW PHENOMENA

IF YOU DON’'T FIND ANY, YOU CAN MAKE PRECISE
MEASUREMENTS OF SM PARAMETERS
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CHARGED ANNIHILATION: BVRS D

BEAUTY:

3RP GENERATION SO VERY
SENSITIVE TO HIGH tanp} SUSY/
2HDM... —

SENSITIVITY LIMITED BY ERRORS
IN V,, fg+ stats

u

CHARM.:
IN SOME CASES, NOT EVEN A RARE DECAY

NOT AS SENSITIVE TO ‘FAVORED’ NEW PHENOMENA MODELS

TVAND uvACCESSIBLE

RATIOS PROVIDE CLEAN TEST OF MODELS THAT DON'T
PRESERVE LEPTON UNIVERSALITY
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RADIATIVE (AND NEUTRAL ANNIHILATION)

~
SENSITIVE TO TREE LEVEL ~ >
NEUTRAL CURRENT PHENOMENA o
OR ANYTHING THAT FITS IN A *E
LOOP OR BOX
SM RATE SUPPRESSED IN ALL
CASES ~
~
_I_I_
SM CALCULATIONS RANGE FROM SIMPLE | I
TO IMPOSSIBLE. . 0

COMPLETELY DIFFERENT FOR DIFFERENT
FLAVORS

BRENDAN CASEY, CHARMZ2007,8/5/2007 5



RAD AND NEUTRAL A: B, D, K
* >
R TIME

RADIATIVE. ~

« BEAUTY ~
— PRECISION: THEORY AND EXP.

e STRANGE |
— PRECISION THEORY, EXP IN
REACH

— LOWER SN RATE = GRATER ~
SENSITIVITY ~

e CHARM
— THEORY = LONG DISTANCE | I

— EXISTING MEASUREMENTS |
BEAUTIFUL BUT... I

ANLL Y

NEUTRAL ANNIHILATION.
ALMOST ALL NP PARAM SPACE LIMITED BY EXP MEASUREMENTS

BETTER LIMIT = BETTER PHYSICS (!)
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1,000,000
100,000
10,000
1,000

100

10

MAss (MeV/ c?)

NEUTRAL |, .-

WHAT IS THE SM TELLING US?

® LEPTONS
UP 103
QUARKSS}" .-'* DOWN B3
e QUARKS o
- GENERATION i

2 3 4

SM CARES ABOUT FLAVOR AND CHARGE.

Voka =

0.9738370-00024
) )¢ +0.0010
( 0.2271 %5 9010

HOW CAN

DOWN QUARKS UP QUARKS /1 0 O\
N 99~o+0.0010 92 qr+0.09 V3
o0 Mzni%’%%& (3.96 fo%) x 10 N —lo 1 o
o 0.97296 25 goo24  (42.21 55 5) x 10 27?7 —
(8147083 x 1073 (41.617043) x 1073 0.999100 0 Hoo0as 0 0 1
\ )
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DIFFERENT ENVIRONMENTS

ete" at threshold e*e- above threshold Tevatron
Average Average Average
~5 tracks / evt ~10 tracks / evt ~50 tracks / int.

Up to 10 int/evt
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THRESHOLD:. CLEO-C

* VERY CLEAN

CLEO-c Solenoid Coll

Barrel
S Calorimeter
[ B E AM ; | /'/ v Tgmﬁ?fc :Zoi:ere-nkmr
CONSTRAINTS Tl e
SC Quadrupole — ; i s

13 \_\ S , ’XH Inner Drift Chamber /
i Y NN B .
FL::“::'J - i ] - ‘N-feh{é,j' - ____,.-—-"'l'--,-—— eampipe
%\'/ < / ™ f-}"""_”‘:_. o
* DOUBLE TAGS S A

" 3 p - Endcap
SC A8 y lorimet
Quadrupoles dna
e N OW E N O U G H Rare Earth ¢ ') I.;'I. :.;":I P . r ‘\\
DATA FOR AN

COMPETITIVE RARE ol
DECAY STUDIES
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4S: BELLE & BABAR

e STILL PRETTY
CLEAN

e ALL CHARMED
HADRON SPECIES
ACCESSIBLE

e ENORMOUS DATA
SETS AND STILL
GROWING
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FIXED TARGET: FOCUS

e | ARGE BOOST, ALL SPECIES AVAILABLE.
DEDICATED EXPERIMENT

E831

Silicon Microstrips

Target
Zilicon :
.- &US Spectrometer
H > Beam N\

i =-5- Direction

Targets tTriggEr Counters
- Inner
T tR
arget hegion Clater Cerenkoy  LlEctromagnetic

Electromagnetic Calorimeter
Counter Muon

Hadron Hodoscope

PW.C!s Calorimeter
Magnet | COuter Muon B.WLC. _
l i l i{ RF.C.'s l Calirlme tEIm

Y
Beam
Direction
4 I A ¢ Trigger
. Trigger P T, Hodoscope .
Stre Hodoscope Bar :
Tubes  cerenkow Calorimeter ~ MuonFilter
Counters Magnet
1§
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D¢ & CDF

COLLECTING MUCH

TRIGGERS
MORE

0
Z
O
=
O
1
0

e ALL SPECIES AVAILABLE

0
)
O
X
O
9
-
O
>
[
O
Z
L]

e _ ARGE BOOST
e GOOD DIMUON
e LOTS OF DATA AND

12
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SOME COMPARISONS

~105 D* uKPi)-m(MuK)l

~10 D*
25}
EIN semi/ 100fb-! semi /fb-! A TON OF DATA
R DO AT THE
: — TEVATRON
WAITING FOR
B TR e e e s e o YOU!
AM [GeV/c?]
m(Kry) - m{K7)
[ T e CDF Il Preliminary L =350 pb™
o~ i i) - o =5
L1500 b) | @ = [og 2005 0100 o
é’ i et -1k 1mn- u'l; Hl“,:|[||i-4||
1000- ) "
% WS/100fb-! o !
T 500 gttt w s EY ~7Tk WS/fb!
Lﬁ _ 2 r
12 0.15 0.16 ; 0 =l 30

Wrong-Sign my. - my_ - m, (MeV)

Am (GeV/c®

m(Krr) - m(Kn)
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CHARGED LEPTONIC DECAYS

« NEW THIS SUMMER: BELLE D, —uv

— COVERED IN DETAIL TOMORROW BY LAURENZ
WIDHALM

B
B(DS —> ILlV) — (644 +0.76 = 052) X 10_3 PIEIE_]]:E/[INARY

e MY COMBINATION PDG’0O6, BELLE, BABAR O,
CLEO-C O7/:

B(D. — uv)=(6.25+0.49)x10~

e NOW MEASURED TO ~8%
— ~37% ERROR IN B =71V
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I'(D, »>tv) m
I'(D, > puv) m

RATIO:

T NN o

My comB:  B(D, = tv)=(7.28£1.00)%

EXP/THEORY 7v/uV. R(Ty ) =(0.73
y72%
EXP/THEORY B =1V R(B — Z'V) =09
CARENA++ HEP-PH/O704. 1143 + UTFIT
EXP/THEORY B —=D*rv: Om’er

PRECISION LOOKING FOR A THEORY
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NEUTRAL LEPTONIC DECAYS

NORMALIZE TO, THEN VETO D* TAGGED 7.

FAKES MEASURED WITH D* TAGGED K7 >7 Kk 771

z i l 1.4k nx ;._'_E'e‘ 122 fb-1
‘ ,FLL L1 fl] |
R . L =
— = LU U ! !
Db b ™
: FAt L1 1 e
N:‘ : D" —u'y search high mass Tt e “' i i
2 window sideband 2= : :
T T b
E 0 17 175 18 185 1 |;1|'1|.Eg|5']l|{;2¢‘-\'Ik-§':|]5
o S B(D" - u" 1) <1.3x107°
B(D _)ﬂ+ﬂ_) <25%107° B(DO —)€+€_) <1.2%x107°
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NEUTRAL LEPTONIC DECAYS

NORMALIZE TO, THEN VETO D* TAGGED 7.

FAKES MEASURED WITH D* TAGGED K7 >7 k 77

svents per 5 MeV/c?

NOT BACKGROUND LIMITED

1t ¢l ANDBASED ON ~10% OF
L THE DATA ON TAPE (D@,
P CDF, BELLE, BABAR)
E window sideband | |
O ol
$ R ¥ T R N TR Y |;1[1|.:g|5'jul|{i2¢‘m'luz"-.:|]5
0 r1 zl ~ B(DO —> lLl+lLl_) < 1.3X10_6
J(GeVic) . . Py
B(D —>,U+,U_)<2-5><10_6 B(D —>e e )<12><10
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2-BODY RADIATIVE

SHORT DISTANCE LONG DISTANCE

0 . : ) ’ W‘:‘\ %> q)
D (_ W Qﬂ% §> (1) D ‘@p,ﬂ)

c

B(D® — ¢y) = (2.60"7013)x 10"

—-0.61-

PEAKING BACKGROUNDS NOT

MEASURED SO MEASURE THEM ”5*& 201
) D [}
FI RST 20:_ D' — OM + g :
< 200F ; - E + + S 10
oo ;o T4 4 3
2 | @ et T 2
;100} % G_—I | L % e (RS L B
*“é' [ g U1T18 1. III2|
s . x M, (GeVic’)
My ( GeVic?) o] " FIRST RADIATIVE

M, (GeVic?)

CHARM DECAY
BRENDAN CASEY, CHARMZ2007,8/5/2007
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2 VRS 3 BODY RADIATIVE

c /N
\/ H

TWO PROCESSES: L. ONG DISTANCE (STRONG
SCALE), SHORT DISTANCE (WEAK SCALE)

Burdman et al.

D+%7Z',u ,u

SHORT DISTANCE

LONG DISTANCE

(1/1)(dI7dm?) (GeV-?)

__hep ph/0112235

|
_]04

1010
. |

m( gt pr)
(GeV)

1

D— ¢7>

D— mup
. | T

0.5

1.0

CLEAR SEPARATION OF LONG DISTANCE AND

SHORT DISTANCE COMPONENTS
BRENDAN CASEY, CHARMZ20O07,8/5/2007
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Focus

— + + 4. - +
Knn KK

60000 []+ Normalization Mode 15000

- []: Normalization Mode

40000 | 10008}

200H0

, , 2
I \'cnrﬁrll,llllll? GeVie

1996-1997 FIXED 5000 |
TARGET RUN DATA & | ko=

:':II:I2 i -

'-""'- ;'I'—|]I.I.I||3l.'-.'ll.\'lr.||'ll'll1-.-|.li.||1IE.ILIIpp._-rIi|1|i| BACKGROUND REDUCTION
b TAKES ADVANTAGE OF VERY
St LARGE BOOST

DOUBLE =— Al Cul Combinations B.R. Uppar Limits
BOOT | GRID GOOD PID SYSTEM TO
STRAP { / wBR Uy SEPARATE MODES
ol J
b

:l].l l].I [1F] [15.1 [k ] [ & II:E_I LOTS OF EFFORT INTO
EXPECTED LIMIT GETTING VERY BEST LIMIT OUT
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Focus RESULTS

+ + - + o+ -
THH KL

"y ! : Sideband =19 Sideband = 26

% . b Signal=2 - - Signal =3

A g3 =105 4

= [ e =1.87 = 1.7

= —l % 2, fe=1ms s

£ £

ir'-‘.-'._ =)

Jum AT

S | HIHIH
1.7 1.8 1.9 2 2.1 1.7 1.8 1.9 2 2.1

Mass GeV/c? Mass GeV/c?

B(D" > 7y 1) <8.8x107° |B(Df »> K i7)<36x10°

ALSO SEVERAL FORBIDDEN DECAY CHANNEL RESULTS IN
BACKUP

NUMBER TO BEAT FOR B FACTORIES AND TEVATRON
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281 pb'! AT y(3770)

1.6 MILLION D*# 100:10°
B'U'— D'>Knn or
gm; D S>K'nmn. |
USE BEAM KINEMATICS g;’ 15.120 events lf |
DOUBLE SEMILEPTONICS Sw. (57 Pb7Y) | |
REMOVED WITH MISSING 20 | \l
ENERGY TYPE VETOS 20 i \
10+ / X
uiﬂ&“ﬁéﬁwﬂ?w """""""" 1.88
M (GeVic)

Focus ON THE DIFELECTRON MODE
~0.1% FAKES FROM PEAKING BACKGROUNDS

ABSOLUTE BF MEASUREMENT
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CLEO-C RESULTS

. RA ) r1T.11 I L L I |*|1%E:I:IIE.I:II5I-I::I:I;1 | I | | | | LI
I -t S S A e -
. A . | — — | — | —JL _
N 1< 2[}_[} .dm: Te € < 2{}_D- 7 e O .
—_—] e— o & o . « * L
T~ = = ol 2K BN d
\\‘5_ — O+ ® _ ~ oL= . » o
L 0 & s §* e
_,% : 1 2 [.° %sfe 4
Wl(e+e ) _20__ . . s "3]_20._’- : S =|-. -
W N I N _mm‘lllllllllll.
-50 0 50 -50 0 50
AE (MeV) AE (MeV)
i)
B(D" > ¢ —>rtete’)=(2.75£0.2)x107° N
B(D" > rte’e’)<7.4x10°° - - \u
m(ete)
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2-D Missing energy veto

288 FB!

16

VERY SIMILAR TO CLEO
APPROACH

- -
M B

Total visible energy (GeV)

—
L=

E
. e i PN
* = -3 »
o~ T
o. = K ] L

3:o .
6?—: tF -
SELECT CONTINUUM D’s -
TO BE ABLE TO MAKE 2
00 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
MISS[NG ENERGY VETOS Transverse momentum (GeV/c)
?%'Ezunun BABAR
= 18000 Freliminary
EXPANDED TO INCLUDE s
ALL HADRON SPECIES 1:23E
AND BOTH DI-ELECTRONS 6000
AND DI-MUONS 2000

WP PP PRET PRTTS PR R R P
£E4 235 226 227 2.28 2.20 23 FIER] 2.32
p*Knt invariant mass (GeVic®)
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BABAR RESULTS

e e

5.0 MeV/c?
2

1]l B(D" —> r*e’e’)<11.2x107°
| B(DT > 7w 1) < 24.4%10°°

Eeow o bovy o Loy by o by Loy v by L
L 7R R T KR N[ :
''''' " invariant mass (GeWic?)

Ewvents per 5.0 MaVic?

B(D,” - K'e'e ) <11.2x10™°
H[B(D," > K " 17)<6.6x10°°

17 E T NI +1'95 2 maszségaw 2]1
;6 :ﬂ B(A, — pe*e ) <3.6x107°
2 TTTIR R ITE et
) ipsiimiIe e iR
8= Eiﬁllaﬂzﬁ '2."1" péé?f ":ﬁ mzﬂe:t%:[f i '51.4 93 ‘l‘Ji. XL STV INET:%:”T‘E?Z %4
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1.3 FB!, VERY SIMILAR TO FOCUS APPROACH

] [ 0] 5 10 15 20 25
pion impact parameter significance (Signal MC)

v ,,———”'/C—\C’)LINEARITY D* MC

ANGLE ol
FLIGHT DATA {

LENGTH PIMPACT —  SIDEBANDS

SIGNIFICANCE ~ “\ PARAMETER
. SIGNIFICANCE

e B S RS AR !
10 15 20 25
pion impact parameter significance (D+ MC)

L . R
O0 5 10 15 20 25
pion impact parameter significance (sideband data)
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1.3 FB!, VERY SIMILAR TO FOCUS APPROACH

D, MC

10 15 20 25
n impact parameter significance (Signal MC)

-~ "COLINEARITY D* MC

ANGLE B

80’:}
N AT K

CANT MAKE MISSING ENERGY VETO LIKE CLEO/ BABAR
DON’'T HAVE PARTICLE ID LIKE CLEO/BABAR/FOCUS

-
OUTSTANDING MUON SYSTEM ALLOWS US TO CAPITALIZE ON |«

ENORMOUS CROSS SECTION WITH NO PUNCH THROUGH

10 15 20 25
pion impact parameter significance (sideband data)
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15000 ——— L L e e L T T L B i 15 ———— N B s s
- DT, 1.3 b | DI, 1.3fb™ ] - ! D@, 131!
= ] 300 i . ]
*2 o1 r I -
z % a ]
= 10000 % " @VETO-
) I - L : |
3 = 200
: S~
o - " B
= 5000 4 5 :
i 1 & 100} :
, ¢ REQUIREMENT _ |
0 P T R N I T A N S R R | L L 0 , , , i 0 coo Ly :I L : T T T R N T R
040 065 090 115 14 1.40 1. fn 1. 90 2. 1s 240 140 165 190 215  2.40
mp) (GeV/e?) m(t' ) (GeV/ied) m(t W) (GeV/ed)

BD" > rx'¢g—->ru 1 )=(1.8£0.5£0.6)x10"°
B(D" >zt ut 1 )<3.9%x107°

1.3 FB! #S UPDATED FOR THIS CONFERENCE
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SOME COMPARISONS: ¢

*1850805-001
L I L I L I L 27 -
i _ = iR 22 BaBAR
P | D+—||- “ +—|-- “+e+e _ E jg gre’li%nlaﬁ E Praliminary
< 20/ D" -4 | i m
= [ . 1 e | i ] ]

[ 1 . ; | ”
= i | B . | l H : i
a ., | 1 e et Nagnl o T i

_2{:} — & — T s R s T T I;.'JEL“ : g ' 'LHEJ o e L
_I I |.| I |- e et = 41 A
-50 0 50
AE (MeV) |
300_1
%
MILESTONE I: ALL THREE e
HAVE REACHED g
SENSITIVITY TO SEE ¢ IN g 1007
THE ll7r CHANNEL

0 i 1 Il Il Il | 1 1 1 1 | 1 1 1 1 ‘ Il Il 1 1 |
1.40 1.65 1.90 2.15 2.40
m(z' U 1) (GeV/ed)
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SOME COMPARISONS: u/t/-

MILESTONE II: ALL THREE HAVE SET LIMITS NEAR 10° LEVEL
USING MODES BEST SUITED FOR THEIR
EXPERIMENT/ ENVIRONMENT

I B B 1S 'i"]')é'l'%‘ﬂ'_'l_
B R e 1 : 1.3 1b
= 20_ D -~ € € N i E gré‘ﬁﬁir} | ]
= B " & L 7 @ T i | | |
L L * e b, 1 L 10 ii i
= | 8 F s o [ d i ;_; I l l ]
= I &* e _ - ¢ <z
E R a 4 @& & 3 =
| B -
_d . 3 = .. - 2 i H 4o = 2
w o ] |-| | |_. E. 727 224 296 208 9.9 p*zé*m' EZ IR té
& Irmeara nt mass
_5{:} 0 50 0|||\||\:||\:|||\||\||
1.40 1.65 1.90 2.15 2.40

AE (MeV) |B(A, — pe'e’) <3.6x107¢| mrwcas

B(D" > rtete”)<7.4x107° B(D" -7 u ) <3.9x107°
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SOME COMPARISONS: u/t/-

MILESTONE II: ALL THREE HAVE SET LIMITS NEAR 10° LEVEL
USING MODES BEST SUITED FOR THEIR
EXPERIMENT/ ENVIRONMENT

T e e o
IIII|IIII|IIII|IIII | : : D@ lgfb'l—
+ + - ) E L > e
EG_D ~Tee l y: gré‘ﬁﬁir} : : |
" L 7 ?E— L
T .. [ ] ..-. * :_l { 11 l ¥ 10T

IF WE EVER SEE SOMETHING, DIVERSITY OF CHANNELS WILL
BE CRUCIAL FOR INTERPRETATION

I TR i

-50 0 50

. . e
140 165 190 215 240
AE [MEU} B(Ac N pe+e_) <3.6x%x107° m(n' 1) (GeV/e))

= per 50 MeWic?

=]

AMLheV/)

B(D" > rtete”)<7.4x107° B(D" -7 u ) <3.9x107°
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106 5107w/ hitl

e BABAR: FRACTION OF DATA SET, BACKGROUND LIMITED
e BELLE: WHOLE DATA SET

e D®@:. FRACTION OF DATA SET BUT BACKGROUND LIMITED
e CDF. WHOLE DATA SET

e ENOUGH DATA ON TAPE TO MAKE SIGNIFICANT PROGRESS
AND MUCH MORE COMING

* KNOWING HOW TO DO THINGS LIKE COMBINE A_AND D
WOULD BE HELPFUL

e GETTING SMARTER ABOUT BACKGROUND SUPPRESSION
REAL KEY
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CONCLUSIONS

* NOT SO RARE
—ANNIHILATION NOW AT PRECISION LEVEL

e RARE CHARM FROM 10°T1TO 10°

—VERY DIVERSE SET OF RESULTS FROM ©

EXPERIMENTS AT 4 ENERGIES

* NONE SPECIFICALLY DESIGNED FOR RARE CHARM
 ALL BASICALLY DONE BY ONE OR TWO PEOPLE

e RARE CHARM AT 107

—DATA SETS WILL EXIST
* L ARGE FRACTION ALREADY ON TAPE
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FOCUS FULL RESULTS

Decay Sensitivity  F-C' R-I. - R-L incl.  Single Cht
Mode Oy mel. o
DT — KTu™) 7.5 | | 0.1 9.2 |2
DT — K ™) |3 B] |3 15 |2
DT — wuty 7.6 9.3 8.7 SR 7.4
DT — 7 [N )or) [0 e L. 5.1
DT — KTu™y 33 ] i 1§ 1S
DT — K ™) 21 | 1 13 13 ()
DI — a7 u™y i 20 24 26 |5
DI — 7 pmu’ 23 29 26 29 22
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BABAR FULL RESULTS

Yield BR (10-%) BF (1075)

Decay mode (events) Efficiency (90% CL) (90% CL)

D+ — whet 24.0123 9134 3.03% < 17.7 < 11.2

Dt — wuty NG 1.00% < 38.7 <244

DU — ete” DY — ptu= D — eTpT DY - wtety LITIAEL 297y <17.1 < 10.8

—_ i +15.543.2 a anld 9 - E

N 0.02 3.34 + 0.31 0.21 DY —mhute Pliisoan o 22 =93 =59

= f:'l E T I‘I I‘I ]...TI'I':. I!I.E 11 ll___;:" - _}1 < 7.6
reatnh 99 a8 T (129 Wk | A 8 _I.r; 3'!':' !

ﬁ'l, Ijg _,_J :|: [].{ ) |..._H :t ].-{_ |....|-g :t [ .-%fm f:',.l g } 1 i 0 0. 1|.|.:|I| IIII:_I [].:31';"{ < 5.1 = 18.5

Nupg 2231038 4631045 2.14+0.36 Df — wtetu L8108 0.66% < 6.2 < 223

S [1077) 225 +£0.12 4534030 3.27 +0.20 D} — wtpt 0555500 0.65% < 3.8 < 13.9

- , D+ — Ktet 50125 +58 3.21% < 8.2 5.2
Nets 3 J 0 s s .

. DY — Ktptp 291 1es 0.75% < 22.2 < 14.0

UL obtained 1.2 = 1079 1.3 < 10°% 8.1« 107 D+ — K+etp 3.4+65+10 | 647 ~ 57 6

Dt - Ktute 141714 :';;L_', 1.64% < 5.9 }.7

D — Ktete 3gtoatly 2.81% < 1.8 < 6.6

DY — Ktutp 5.0+5340.1 0.68% 7.1 < 25.4

Dy — Ktetp 37 L.A0% < 15 < 5.6

Dt — Kty 6.57 :; "llﬁ 1405 = 1.0 < 3.6

.1,! - P Fe 0.9 I,i I:: |I L11% < (.7 = 4.6

Al — putp ii.f)':';}'::fr_f 0.67% <81 < 40.4

AL petu 0.2t 38 1.19% < 1.8 < 5.0

A — pute p.2+t3athy 1.18% <15 < 7.5
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CLEO FULL RESULTS

Mode e (Vo) N n  ogs (%) B (1079
TTete 36.41 199 2 < 74
T eteT 385 048 0 < 3.0
Ktete™ 26.18 147 0 10.0 < 6.2
K-eTe™ 35.44 050 0 7.2 < 4.5

oleTe™) 4622 0.04 2 74 27770402

=1 f
— ] =1~

t
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