- il coltello

il cucchiaio

E eY119YDI0) B



dg duoipey g 0310 =AIYye ‘H S0/€2/90 ‘SOALNV3Ad

SjuswWa.Inseaw Jayjo Ul SanuIesoun paonpay

S|00} @O0 40 uonepieA
uoisiald Jualind uodn anoidwi

25U2424U02 Sjulieajsuod
SIYl ‘2U04G 'S m_u_ ]

20U2J24U02 \m>muw_u m>mu®_u

SIY4 'J2usoy [

22U2J424U02
INS-UON/2.1eYy ABSM DlUoJpeH SIYL ‘0SN4dY W
20U2J2}U02 > SJ A P2 A
SIy4 ‘'yausoy ‘[ p ,
slojoe) wioj ’s,
Adooso.30ads ? J 2,Ud

SAedap 1da|lwas

\ _ 7

AbJaua moj ‘uoisioald ybiy :o-031D




- il coltello

il cucchiaio

eY119YDI0) B



1% dd dwolpey g 03710 =Iyei ‘H G0/€2/90 ‘SOALNY3L
Tdd 03 "wgns ‘€00¥0S0/x2-day “|e 39 ®H O ““ge|j0D 031D
(sdied @a Wog'0) ,und lojid, qd/Q9 :s3nsal asay |
sJopwe.ed
BbuiXiw @ UO SjuUILIISUOD paAoIdWI pJiemo)] dals 1Sd1 «
SUOID3S SSOJD uoidnpold g :3onpoddAg «
iASD0T
Je uey) sJied Ul pue pjoysaiyl 1e op 0] J3ISea Udn|y| «»
(>M pue g Buipnpur) y'z=y 3oid

1S¥g dluoJpey g Jo Juswainseaw asi0a.4d 1SoW T o
Mou Apealje 3|gejieAe uoisia.d 1ealb je sjuswalnsesw aA)Re[a.

SjusWainsesl ajnjosqe """ «
"*9pIn0Ad [[IM O-0F 1D «
(A1,.a¢-g wouy A 69) SUDBIRINSEIW ANVIA 01 INdUT
UL, L)< Sopow buizijewou 03
J02dsal UM pauIllLID]ap Sjuawiainseaw Jualind Aue|y «

¢AUM :SAeDDQ @ dluolpeH



S dd dwolpey g 0310 =lye ‘H G0/£2/90 ‘SOALNY3L
(4
XX N~ d X ¥<—.d

. < (0LLE)A 1

oono

NOODLL'E™™ A9OD8S 0T
"} uonINPo.Id



9 dg dluodpey @ 03710 -=XI4yel H G0/€2/90 ‘S0ALNY3d

-Apuesiiubis spnpoid - (A9D) 50,(PUBD Q)W
passa1ddns SIUDAS AeDap Pa1oNLISU0dDY, |

8L LB 98"l 58 L 'L EB"L

a I

uJn3aJ SARelpe. woyd pue %u - . E
“Jied 2 “WnNURUO) UM o,(@)w S3nduioD "' weopow 1
*' s3ey oruig EI

(sbey# x (+xr2))3 ) * m
e~ $ —{oogp
SJuaAS pabbey ul (L1, u))# 13
[~ ¢ 1%°%
— A+u.h+u.nuv_A| +Dvm mm % Mugm
Aedap @ [eubis 10y 1 b

JUSAD JO Japuiewal Yyoieas e
(.4 bel,) uosaw
d SUO JO UOoIDNASU0I3 [N e d

:(sesAjeue 2-03 1D >'e < _
Jsowl J10}) Abajenys oiseg 2 *e

i .
00

‘A
(,POLIBIN TIDHEIW 3YL, VM) :@C_@@mu_. d.




[ ¥ JIUoIpey @ 0T 1D :MIYel 50/£2/90 ‘SOALNVAE
-Apuesiiubis spnpoid - (A9D) 50,(PUBD Q)W

passaiddns SUaAS Aedap paynisuoday,,

8L LB

98"l 58 L 'L EB"L

uJn3a. SAieIpe. woly d pue ig=3MTIRT,
ied 2 ‘wnnupuoy  AIM (@)U Andwiod B
( sbey# x (L2, 1))3 ) , [ESSES
SJUSAS pabbey Ul (G, L) # !
= (Lr )<« .q)g b )
Aedap q |eubis JoJ ,,

JUSAD JO Jopulewal Yyoieas e

(,q be],) uosaw
( 2UO0 JO UOoIONIISUOD3 ||N] e

:(sesAjeue >-031D

1

ooz

~ 009

p sy
=]
=]

1 1 I 1 1
8
0 P00 ) Ps)

— ooy

|

=

=
Uz

Jsowl J10}) Abajenys oiseg 2

|_l




il cucchiaio

il coltello

5 eY119YDI0) B



6 dg duoipey g 0310 =AIYye ‘H S0/€2/90 ‘SOALNV3Ad

(j3unodoe OjuUl USYe)] SJ0LIS pue SUOe.LI0D ||Y)
V WIN O} ‘wgns

'050£050/sa1sAyd:aixie ‘uns '\ & || PUE
(suomss ssop &) 29090AN +A¥AN 1oy 31 AjsnosueynwiIS *Z

%\

"N “'N SpIaIA suiwi=ieq T

0\

S,3 pue sapow bej Jo Juspuadapul~ G
A|9jeledas painseaw splRIA g-iue pue g

Juem

AN €-a A1 € .
ALY €. LLUY & .  [89ued oun jsAs
o ¥2o ¥ 1y |
BNy wLied | ‘220N o "3'N
1€ Y€ iyl A7T! — \/N YNNG q
prayea |grwiea| 3NN N
AN | rayed 3 9N =N :s3e) o[3uIg
L) € od LN € o \ \
AN € A € o
< mowy | .24y 114 ¥g 92U |



0T dg duoipey g 0310 =AIYye ‘H S0/€2/90 ‘SOALNY3Ad

(PJBMUMOD 9%7°Z-Z°0 dg UO 30949) A>wwv UO\_A.UC ed DVE Am._MUm AWO._V

UOI103.10D ¥YS4 =2pnjdul Sa1duaidiy3

punoJbyoeq Y10ows SaAoW. 31 SIYL

SNOYY :punoJbyoeg
uoIIN|0SaJ WnjusaWowW R

peauds AbJaua weaq “YSI
‘adeys aul| (0z£)M :adeys |eubis

%/£9-£ 59U

d ‘q 10 | _ | ..
AjPieledss paulwilag | " _ N

SJUDAD (T~ pue A0 -, T EeNG i U
9°'0 usamiaqg AJeA SplRIA T

+(d 0od
SP|2IA JUSAJ be| 9|bulg I +nduT 44 dg



T

(A2D) Dgw
B8L__88'L /8L 981l mm.nm:s__um.r mmm_r
\a —ooL
(PauLquIOD) e
w099 B
1@
b \Ico‘w
g
( ool
i D
i =

(A®DH) Dgw
BS'L  88')L Z8)L 981 G811 ¥8L €8}

R | | I -

(paulqUI0?) }

LGFP81C

\ol | | \o‘ L1l
o o
AR 2190°0 ) Psjusng

il
[=]
[=]

(

S| JaYjo
a3 ‘b
Sl g au0

SPISIA
JUSAJ
be |

92|gno(
:IT +nhdug

= Ret

i) Zoopu
™'l m— ._M— 81 =81 8 THI m'l

_”__.._l..l..“_ [Ze2 2]
.E-_

iy
..
|

:

g

o0 ) ELay

O
s
(1)
©

¥g owoupey @ 0310 e (AS9D) »ei("PURD Q)W

buiyouesq :1ndino 414 A

L HF sElr sl i\ =

gt

- SJUAAS #

JIATATN

SA ou.ShKv_

(ASD) »ai(*pued q)w

NN TR (NN (NN (N (W [ \MI
'%u/ 1 3
. Y —w
] ]
. QO: 1 O
,@ . =

@ ] 0
) 1 ] (@
ﬁOV b N
CO—HS_OmQ.._ E R
..—O..—.U@.u.wh_ lmm._ \ﬂ}J

. @)
. S



4! dd dluodpey @ 03710 =AIYel H S0/€2/90 ‘S0ALNV3A

€'1-2°0 | @slou “32p ‘Aydidiiniy

b'0 | bulayy sulyo/Luluo

FHiEE6R "

20 "o Tw e m"
80 9oUaJaMBIUT dSDd o T et et
S T-4°0 *11SgNS JUeUOSSY g
1d0°7T/1SS0| uonepey a3eIs |euld . o x w
90 (o) =§m§M\ ,m, Hﬁ% Mﬂ M W
GZ-0'T 3v ey o M S

€T 2/E70 dI sPed

0°2/0°€/L°0 ot/ M/Budpell | syuaAl ,6e) 9|gnop,, LuUSY<—q WO} Y
(%) anjep 924n0S ol J10J 3Inp3adold swes

LY ‘w4 :WoW eIpawINUT
mu_um_«c@um\»m ‘()w 3 ead ‘ssew BuIjI033. 10Id
) ‘a uh/re— M woly x+4+M/r 3oNIISU0d

‘O %3 B3ep Jo4 :wow mo|/ybiy
:S211eWIRISAS bunoel |



€1 dd dwolpey @ 0310 =|Yel\ 'H G0/£2/90 ‘SOALNY3L
91 L 'l 0l 80 9'0 0 9 irdl| Tl oL 80 90 0
1 | | - 1 1 s | 1 3 |

£ AL/ AL H— S
=i +K|K+hmov_

He-H .\ 0 M/ 0 1 us
H—e— oE)«EmcK
o o | B M /o1 TN +Emu¥
HeH: RYRVENYRVRY tre-H i, 80 58 S|
[ S N . o8 +P__.,\+Elv\_

[[PNT] LA N M/ K AL ALY &N MN

I eIAQ  HeH RURTRVRY

JU D
HeH ot MM
>0 1D W e LA 03710 W e ALY

9dd 5dd
L - 1 — — 1 - 'l — 'l 'l

"SjoUUBYD SWOS Ul paiW]] m_u_u,_mEBW\»m_\ﬁmmuZ .

*JOU Op 5Qd AQ pasn 3s0Y3 ~¥S4 apn|oul SDUBDIYS INQ e

‘(s35As Aduaidiye pue s1elS) pale|allod 0S|e sjuswalnseaw InQ e
‘'SOpoW |eJinau buowe pue sapow pabieyd buowe suoneRio) —

14,2 10 L2y 0] Soijed sapnoul 3 [eqolb Had e

‘an|eA HQd 01 Pazi|ew.lou SJI04J2 pue SJUsWaINSes|y e

(I) ¥00Z 5Ad Yum uosLiedwo)



14! dd dluodpey @ 03710 =AIYel H S0/€2/90 ‘S0ALNY3d

coLo g80°0 <900 St70'0 0900 0S00 otr0'0 0£0°0 0Z00 oLO0
— L] | — | L ] L] L] L] L] — L] | — L L] L] L} — L]
°5—03710
00310 Il S39
—r | | >IDN
[| S349
P | YJOWN
| IO T_|0|LW|_ [l 4O
—a+ SYH
[l 4D i |6 Hd3 1V
e (8) snoyy
Il DN :
ol - . M (,.d) SNOYY
I O3 :@ - L6 Hd3 TV
5ad m 5ad _.V_._ abouaap || 031D
1 1 1 a " M 1 % g g PR R T R T T | W PR R T R '
(22 Y« .Q)D (2N « oQ)D

*}1J |eqo|b Jou ‘*seaw 103lIp Jo abelane = puedq HQd e
'0Jd Ul SjuswaINseaw a/p 1Yo Yim aledwo) e

(II) ¥00Z 5dd yum uostiedwo)



il coltello

-9
IQ
c
Q
O
-
O

eY119YDI0) B



o1 dd dluoipey @ 0310 =AIYeiN 'H S0/€2/90 ‘SOALNY3Ad

(3|3 S,1auUs0oy [ 99S) ¢édg-uou «

oljel [eJinau 0} _ulmmhmr_u «

(Ajuo bey ajbuis ‘qd//T) 9}ep 03 9sida.d Jsow «
qu(9z'0F80°0F9S'2) |7 (60 0FL00FCL D) =(_d.d < 2,2)0

qu(1€'0T60°078S'E) |74 (PT0FL00 F15€)=(,0 T < 2.2)0
qu(0S'0FCT 0FHT'9) qu (IT0F60°0 F€T9)= (7 « 2,2)0

(¥002)0€1‘€0991d S39
:SUOI103S SS0JD 0] S, Y9N MBAUO)
SUOI}OaS SSO.UID)




LT dg duoipey g 0310 =AIYye ‘H S0/€2/90 ‘SOALNY3Ad

/611¥0S0/yd-day “A'N (022€)M Jo Jusuodwod yienb-4 Jo uonenoads
paldwoud aAey saiouedalosip Aiosyi-ejep (4ayjo pue) asay |
WO WO
(A®D) "3 (AeD) "3

88G°0L ¥8S5°0L 08G°0L 9/G0L 250l ot 08L& OLLE  O9LE  OSLE

S A

0£120+0/4d-day 00T 20°0 T3/ A odod < +®+ovb
‘uysoloA W CO0FC00FRL 0O =F7— = ¥
:uoNDIPa.d A|D+D < 9,9 vb N/9

oney |elynaN 03 pabieyn



8T dd dwolpey @ 0310 =|Yel\ 'H G0/£2/90 ‘SOALNY3L
AO@DT\\TVD\A-D +DA|2\_/VD

pue ‘(.q+Q<.MN)° ((@od<«.M)° (g, MN)o

pal|ddns Su0I303.1100 SAljeIpe.l 33e]S |euld e

e1ep 2J0W YJIM SWOS 9dNpal 0] 3|de
3q ||IM ‘SSpOoW SWOS Ul pajill| SI1IeWISAS Apeally e

Adeandoe Jolladns Jo ajgeledwod
‘31 [eqo|b HAJ YIIM JusWSaIbY e

S¥yg o1njosge < poyaw buibbey
oIqnop (Lx L)<, ‘+L<—Q |PuUl) SOpoW Aedap ¢ e
qd/Q9 uo paseq ‘synsal 1Sdi{ e

5,49 @ 2luodpey =1njosqe 0-O0d410
:Alewuwing



6T dd dluoipey @ 0310 =AIYeiN 'H S0/€2/90 ‘SOALNY3Ad

(L1d<—,>Q "dsa) °qQ 01 UO SAO|N e
SjuIeIsuod buixiwu @ e

oL buipnpul *dss
‘sAedap @ dluoldpey passalddns ogqige) e

Udnw Se JoU < 10413 1SAS ‘G 0x < 10119 Je])S —
Jawwins sy} Jo se ;.qd18z —

SISAjeue siyl 03 eiep alow ppe |[IM\ e

SAedaq @ diuodpeH :>oopano



- il coltello

il cucchiaio

E eY119YDI0) B



ANOQ



44 dg duoipey g 0310 =AIYye ‘H S0/€2/90 ‘SOALNY3Ad

DXL ‘Apogninuw “(dA) Apog-omy ‘m/rx <, M
:91B1S Wwniuow.eyd JaYyjo

Aue 10J 21| Sopow Aedap 3AISN|IXD 10J UdJ1eas
uoia.10d JSI Aemiapun (suoldpeys<—, M)o
JO jJuswiaJinseaw uolisnald 031D

:sayoeoldde om |

¢PaULILIUOD 9( 1DISP SIY) UED ¢11D19p B 9l9l] 5]

(sjuswiainseaw Jap|o Jo abelaAe
Ue Joj 961T1H0/yd-day 99s) qu g ~ (Suolpey<—,M)o

qu (TZ'0760°0F 6£'9) = (QQ<—.,M)©

sAedap , M qQ-UonN



dd dluoipey g 41D =IYely S0/€2/90 ‘SOALNV3A

A .
umowy [PM0U St Faaannord s,(# X N&EQQEQ
poonpoid s (I# : =(X < @)4

v PIAIRSAQ XH#

"93Ie] 2JB SpunoIgyoeyg
"UMOUY [[9M 10U SI padnpoid s (I # asneddq
29 9[qBAZIS a1k SPUNOI3OrQ 9SNEBIAQ PIeY dJe SJUIWAINSEIW J)ed IIN[OSgR NG SJUIWAINSLIW
dJeI QATIB[QI SMO[[B SIUWILIAAXd T, PIILOIPAP Ik IO UOHBAD [ /SOLI0)R,] ¢ 18 paonpoid waey)
i sotsAyd g
dZ1[BULIOU 0) Pasn sapowr
ABd3p wIeyd druoipey A9y

-

St | PO F (20.6€°0 a2 x| o
. . S \
vZ | ¥1°0F09°0 an | °d el -
| g \ VA7

il 1108070 7 +— AJos10a1d A10A paInsed|y
(%) 10113 | (%) ¥09ad |  SPO |
J]=— uMmouy A[100J

A
soney buiyouelg wieyd ainjosqy Jo snieis




vc

o5 (F0'0FH00FLG0)

dd dluoipey @ 0310 =AIYeiN 'H

(Ve AT

% (9T 0FIT0F0T €)

(22139

04 (ZE0FLT0F6T'])

S0/€2/90 ‘SOALNY3Ad

(w22 od &

0 (SEOFITOFLI L)

( ahuHmMAl+Qu &

% (LY 0F0E 0= #6'+1)

(2D &

9 (90" 0FSO 0FSS 1)

(2. &

% (60°0F80°0F16°€)

(2N @ &

o (ZZT 0F1 0FH09)

(ot 2. A&

0TX(9T0F8E0°0F900°7)

([T DN

o (LT OFST 0FIS6)

(Lrrie

OTX(ZTOFSE0 0FRSS 1)

(.@.aN

(94) enpe A panig

I9)9UIL.IE

(%) an[eA panLy

JSUIEIE J

S]|NS9Y uonoe.d buiyoue.ug




T4 dg dluoipey g C

***SJUIRIISUOD YD JO

abpajmouy Ino aAosdwil 0] 8NUUOD
salbious (Sy)A 1e seshjeue All/Il 031D

(9)) ueysuoo Aeosp uosaw q «

Sjuawalnsesw J10Joe} WI0) &
‘a0 d2me| buneiqied Aq
|lenusajod ||n} yoeal 0} sjuswainseaw
Aiojoey g mojje |im 9-0310

SJUIeIISUOY) AJIelu

L

80 90 o g0 0 20 ¥0-

—_gy000L
T | L 1 |

|
™
o

|
=
o

Pwy » “wy

SO0 0 SEY BSJE ESpNoKs

P AT N

U_.._:_ﬂ«
[T I T |

PRI RS 20

uoljeiqijes solje| 9-0310

pue saL0jo.} g woij qd/000 4 YN
b 80 90 ¥ 0 . zo 0 zo ¥0-
(E— _ T T 0
d A
a L L0
2 ,N/ /,, z0
2 » ¢=eo
s & ,,; m ¥0
[ g
- / Puy 3 *wy 8590
wl T8 _uc.._d, /W 30
E ,/// DN . . . m L0
Aepo |

=



9¢ dd dluoipey @ 0310 =AIYeiN 'H S0/€2/90 ‘SOALNY3Ad

"P234ss0.0 10J Junodoe 'S)NSaJ L pue (7 UamIag
saoLIjew Aduaidiyg SUOI}R[2.100 SONPOJIU] —
*21N1ONJISGNS JUBLOSSY —

01 syuew) m_n_w_MMmHm .AﬂcmEm_mm__m\m_ummm_mtouV
sopow passaiddns SRIELIRIENS B e BULERIL —
-0qqIge) ISO| — :4 '3 JO SJUSWISID UO SI0.1I3

'(Ayisouiwn
JO 2/q pa3ep.4100) 1,1
‘AN ‘wNNupUOd — 8.9 —
(99 siepwe.ed
994 Uo spuadap)
1} Ul Jou sepow @7 —

:592.4N0S punoibyoeqg

‘pa3e|24400
2le Aayy os ‘sbey a|buls
JO s39sgns sbej a|jgno( muq_x_n_ CH H_H_



Ll dg dwodapey g 0310 =AIYeN ‘H G0/€2/90 ‘SOALNY3d
‘WP [, XD SSAIRALISP Ul WP /gD SpNnpu] —
‘'suoela)l usamiaq syndul ayepdn —

:W UO spuadap q indur

(N-N)MA; (N-N) =% SZIWIUI
'Suone|R.100 4/3 ayy soAlb #3y pue q4 — u = d asoym
wAs
4, _de, 4 €, 9 X
NP m_.\,v Q@T@ NO > ZQ._.&ATWV Q@ >&Q®+$m—>rm+ > Tm—l A

:NA 01 4 ‘3 ‘g ‘U uo sJo4I "1SAs pue 1els ajebedoud
2 40 s10308 onpow ‘@GN = /N “a"WN = N -

W JO (,N) suonounj yyum aenb3

(qQI—-u). =N :Sp|SIA painseaw 103.110D)

WLLIob)Y oy



	Measurement       of absolute           D hadronic branching fractions
	CLEO-c: high precision, low energy
	Cutting out the good parts
	Hadronic D Decays: Why?
	D Production at…
	“D Tagging” (AKA “The MarkIII Method”)
	“D Tagging” (AKA “The MarkIII Method”)
	Get ready to eat
	The BR Fit
	BR Fit Input I: Single Tag Event Yields
	BR Fit Input II: Double Tag Event Yields
	Systematics
	Comparison with PDG 2004 (I)
	Comparison with PDG 2004 (II)
	Dessert
	Cross Sections
	Charged to Neutral Ratio
	Summary:                            CLEO-c absolute hadronic D BR’s
	Outlook: Hadronic D Decays
	Lunch!
	DONE
	Non-DD ?’’ decays
	Status of Absolute Charm Branching Ratios
	Branching Fraction Results
	Fit Inputs
	The Algorithm

