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dxcnepumeHT LHCb %

® 800 yuacTHUKOB

® 54 uHcTUTYTA

® 14 cTpaH

® 7 PoCCUMCKUX UHCTUTYTOB
® 159 ny6numkaumii
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LHCD

LHCb: beauty detector

! I | | General purpose universal detector in forward region
Sm |
Mugncl_" |
pp-collnsnons /o 2<1<5
4% of solid angle
] 40% of heavy
- — quarks, 14% of 2°,..

...............

—5m |

NY
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LHCD

159 nybnukaumm

° Pacnaabr npenecTtHeIX Yactuuy M3HauanbHaa Lenb 3kcnepumeHTa
* Pepkue pacnaasr u CP-HapyweHwe

YHuBepcanbHeI aetextop!

Pacnaasr 0MapOBAHHBIX YacTUU
* CP-HapyweHue, cMelmeaHue, peakue pacnaabt
PoxpeHHue anexkTpocnabuix 6030HOB

KXO: KeapkoHuu, B,, nepenecTHuie 6apUOHLE, 3K30TUKA,
aCCOUUATUBHOE poXAaeHUe, (pparmeHTauus, CTpyu ...

JKCKNHO3UBHOE poxAeHUe
.. U MHOTrOe-MHOroe aApyroe
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LHCD

CreKTpockonus

® ok
M3Y‘-'IQHVI€ D 7 DJ 1. Observation of the decay
@ Bf = J/YK*K™7" [Lxv13090587
X(3872) N
° 2. Observation of the decay
+ _y BO-+ - 2
v(4160) e pacnaaax B B = He =
() n 3. First observation of the decay
peJ'IGCTHbIG Bf —» J/OUK+ arXiv:1306.6723
GGPMOHH 4. Observation of B} — J/¢¥ D7}
P and B} — J/¥D* TG TE
Bo36yxaeHHbIe B, o o
° 5. Observation of the decay
PO)KneHMe er B — ¥(25)x* PRDS7 (2013) 071103
6. Measurements of B production and
® ¢
Bkniovas pacnaAaer B mass with the Bl — J/WK™ decav
® PRL109 (2013) 232001
M3Y"|€HI4€ pGC l'IOAOB Y 7. First observation of the decay
= BF — J/Un*n™ 7" 3R 108 2012) 251802
ceocTe B,
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B, —»B.m

® Tlepewiii pacnaa B-aapoHa ¢
b-KBApKOM B KOHEYHOM COCCTOAHUMU

x B(Bf — Bnt) =
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n (8.] m Data 1 2 - (b}  Data 4

- B P )] B0 weiet ]

= B.—B(— D nn” 3 o - B — B(— J'ywon .

3 ~---- Comb. bkg. 1 = I T | Comb. bkg. .

= -~ B;— Blp~ ] & 20r == B;— Blp~ ~

- B:—s BFrn~ 4 3 T B.— B'm” ]

1 3 ~1 13 bl ]

= RIY —

T S } s ot ﬁ 11 el 7 .
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LHCD

Bpemsa xusHu A, 6apuoHa

® arXiv:1307.2476 -
Teopua: 2 Fo
il LHCb N
* BpemeHa Xu3xHu ecex St , :
npenecTtHeIX Yactuy S 10°F @ . N
s
NpUMEPHO paBHbLI i
® . 10° £ " 3
Metoan: : 3
Ay—IpK vs B'— )y == % % ok
£ (b)
s 02 -
S Eaeaegeiy dygt
1 0.976+0.012+0.006 3 L R
TRo B 1+ 7plap — M . . . o 0.1 ;— —R[f‘:l _ Rf[]j exp ::‘ Ay —;
ol . exp '/ "BY =
Typ = 1482 0.018 £ 0.012 ps. e T T “‘)Si
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CP -HapyuweHue : 3KCNepuMeHT C ABYMA Lensmu %{i
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Direct CPV P(B — f) # P(B — f) %

® Bs K-p+ & BO K+p-

® PasHuze CKM pakTopbre: pasHbie WupuHet u CP
- .
HO & CM: Lipkin, EPTC9, 443 (1999)

_ Acp(B) - Ktn™)  B(B] - K'n )14 i 0
- Acp(B° » K—7nt)  B(BY - K-7nt)7m,

A
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LHCD

L)  CP HapyweHue He manol

PRL 110,221601 (2013)

awoof- LHCO . ) 8K

- () (b) Bi-Kr
mﬂﬂf— [ s R RRIR R N BRI EHEEIEEEER Bu—:-_:".'_l.'

g BLKK

3 B-3-body
2ﬂﬂﬂ; [ Comb. bkg

1000

ol (© @

AC_P(Bd—>K_JI'J = -0.08 +/- 0.007(stat) +/- 0.003(syst) ':'5 51 52 53 54 55 66 57 51 52 53 54 55 56 57 5.8

K7~ invariant mass [GaWc ] K mtinvariant mass [Ga‘Wc ]

A

C'P(

BS — K'n) T 0.27 +/- 0.04(stat) +/- 0.01(syst)

A=-0.02 +/- 0.05 +/- 0.04

First observation of CPV in B_system!
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LHCD

CmewmeaHue u CP-HapyleHue

E PO(t) - Hlf_ir PO(#) po < - (/::\) > o
‘ot \por)) ~ | 20 | \Poy) — L < P>
Put)> = plP> +qP° >

(Py(t)> = p|P%=> —QI?‘EI -~

3 physical quantities describing mixing:

(Mis|, |T1al, @:arg(_%)

or
Am =my —myg =2|Mys|, AT' =Ty —T'yg =2|T'12|coso, &

5 Hoabpa 2k+13, PAH Hean bennes, HTI® Hoeocmu sxcnepumenma LHCh 12



Raw asymmetry

5 Honopa 2k+13, PAH

CmewmesaHue

3 CPLEAR

Kaon system

[ Physics Letters B444 (1998) 38-42 |

e
Y

o
o

=

=
N

=
Y

B2 system
LHCb :
4B’ D n ]
= combined

b—

B ' %
[~ | Phys. Lett. B 719 (2013) 318-325 | =
i e T e I

5 10 15

B decay time ¢ [ps]

Hean benaes, HTI® Hoeocmu rxcnepumenma LHCb

HeUTPanbHLIX Me30HOB

A B L L R
» Das DP system
— Mixing fit

No-mixing fit

—
Losaalosonlonaslonnaloinslonnalonssly

4 2l
35 %
I Phys. Rev. Lett.110 (2013) 101802 '
3......]...1...//..."
0 2 B 6 20
74
B9 syst
s Systein
/‘{4; i e Tagged mixed
= E 8 o Tagged unmixed
~ 400 3 % ¢ — Fit mixed
'{3 - 3
= I === Fit unmixed
=
2
3 200}
: | New J. Phys.15 (2013) 053021 |
C |

0 | 2 3 4
decay ume [ps]
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% CP-HapyluieHue B uHTEepgpepeHLuUm

LHCD

- . ' B’ b
e For CP eigenstates fcp interference between DM PD
mixing (@ar) and decay (¢p) is possible.
| : B* f
e CP asymmetry given by —dp i
=0
(B — fcp,t) — T (B, — fcp,t , ,
Acp = (Bs fept) (B, fep,?) = —ny7sin(@s)sin(Amst)

FLEY — fou ) £ T(B, —5 for, D)

with
Os = O —20p and 7y : CP eigenvalue of fcop

®s depends on final state:

SM prediction LHCD measurements
e . CCS Bg = J/ \I,(b ys. Rew.
b — ces #S°° = —0.036 + 0.002 rad 1)1111'2611%)(2'838)7

[ Phys. Rev. D 8403305 201D) ] B? — J/Unx

b — sss :ss ) = r BO — QO
s -
I Phys. Rev. D 80. 114026 (2009) I

oar = arg Mo

PRL 110,
241802 (2013)
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%} BS—>J/\|I¢

BY —» J/U(— utpu )®(— KTK™)

S

Pseudoscalar to vector mesons (JF€ =177):

I
+
[a-)

L=0,2: =CP=(-1)*
L=1: =CP=(-1)f¥= -1

3 polarization amplitudes and phases needed:
— | Ao, |A|2|. .9 (CP even)
— |A% .6, (CP odd)

Additional S-wave component included in fit:
— A%, 0. (CP odd)

Yy "
Angular analysis needed! Use helicity base.

T . ;l N
K \ N T
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B.— Jy¢ FHCD

Clear seperation of CP even and CP odd component by
Phys. Rev. D 87

unbinned maximum likelihood fit in aggula r distributions 112010 (2013)
.y

CP-even S-wave

‘ ‘ CP-odd Total fit
S ~ 1400 T T T = o 1400 - T T T .
3 S 1200 E 1200f LHCb 3
-~ -~ 3 ~ E 3
g g 1 EIR = T T TN
3 S so0f 3 S so0f ki 3
= = E \ / 3 P E P i e S
= S 600 N / - 2 600 - b . - Tl
& &) N 7 ] 3 i —— ot
400 TN — - 5 A0 P -~
200 - /,—"’ \‘\\ - S 200F \‘\\___,/' ‘\\_//” 3
b T o5 o es === S S s
cos By (ph [rad]

Allows to determine different lifetimes for
CP odd and CP even components:
. =

Y, =1y —Lg e Lop odd — I‘C'P even

Candidates / (0.274 ps)

Decay time [ps]
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(%) BS—>J/\|I¢

Results from B, — J/WP:
»<°° = (0.07 £ 0.09(stat) = 0.01(sys)) rad
I'. = (0.661 =+ 0.004(stat) = 0.006(sys)) ps !

AT; = (0.100 = 0.016(stat) = 0.003(sys)) ps '

Phys. Rev. D 87

0.2 112010 (2013)
— 0.2 . , T
measured from : 8}2 3 "+ Standard Model 2
phase dependence <] 0°12 - -
of 0, on M+ fr— o1E 3
) E E
to be "4+ ! 0.08 E
0.06 E
0.04 =
0.02F :
0 - 1 1 1 1 1 1 3

-0.4 -0.2 0 0.2 0.4
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LHCD

CP -HapyuweHue B 0MapoOBAHHOM' CeKTope

® Oxvapaetca (B CM) manuetm  O(104)
®* Habniopaemere:
* BpemeHHas sgontouma D'—K*r-
* Acp (D° —KnY)
* ACUMMETPUA 3(PPEKTUBHLIX BpEMEH KU3HU

T(ﬁg—u")—’r(ﬂﬂ—:-f)
T(ﬁﬂéf)—kT[Dﬂéf}

Ar =
* AcummeTtpua mexay KK-u mtn-
AAcp = Acp(KTK™) — Acp(n™a™)
~ AAgir (1 il yﬂwp%) + &Aindﬂ{t}

-
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LHCD

>
—

2 " T , y ' - y - - - - - —L . - . =
L LHCb - | LHCb - :
= Preliminary Signal == Preliminary Signal -
= D° -K*'K" P i, | = 1€ =0 + Seeonday 3
e 3 = “romp T ~ —_ B e Prompt md.x; 3
5 10 —-Scmdr, {2 D T S— Sec.n?n'd.x, -
= D-Kmn® 2 e--N.. - == Comb. bkg
;_E ..... Ds —)l\ l\ n* "‘_‘: X N T,
- =2 - = =. Comb. bkg =10 Bl
10 10 ;
:,/
1 lr

Pull
N O
Pull
;‘ o '

? . : : 2 4 6
¢ [ps] Pes t [ps]
.. Y.
I‘V/f fS
h %
Results: I - Cp co, st
Peof /7\96# hy
Ar(KK) = {«0.35+0.62 )-10° ecy’/.}7 "af/~
stat e
A(nm) = (035+1.06 )-107 Sty 7
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AAp LHCD

Two analysis, with largely independent systematics:
LHCb-CONF-2013-003 Phys. Lett. B 723 (2013) 33-43
Soft pion tag: D™* — D°x* Muon tag: B~ — D%uX
K* «
Do < .
e K
*+ 99,< K- {’;;__?-—\
= pp collision N - e
pp collision [N eutrino an
m S :obrueconst:.l:t‘eh:f
particles
" T y T
BaBar
P_rox;np't analysis: EOE
(Soft pion tag) —e—3
AAcp = (—0.34 £ 0.15(stat = 0.10(syst))% JBele |
LEI-ICb reliminary (pion tagged)
1.0 fb
Semi-leptonic analysis: LHCb (muon tagged)
(Muon tag:) _ om
Naixg average
AAC'P — (O.—lg W 0.30(5'(3'( _L O.l-—l(syst))% 2 N & i : L | G b T | .
-1 0 1
AAcp (%)
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DY%— Kt~

x10°
r ) ) () * k 7 __l T T I T T T | T T T l T T T I T T T —_
o ‘/WS:DCSD — K™n -« Data 1
A\’ L (¢ _ 6F —-No-mixing fit - —
RS( ) ‘\RSCFD()l_)K TL" '3.5:— /]I/// :
Use n* in D** — DK n*)n_* to tag initial flavor of D SE / g —
458 4 M E
.. . / —1? /}fﬂ/? =
> SC ‘ . at < - ]
No mixing scenario excluded at 9.1c6... L sES LHCb
...but consistent with CP conservation N3 . . E
[ [ T T— PO ST TR R T T L/ L 3
j’ 0 2 4 6 20
/T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10 - -T- ] ~ T -
| LHCb CPV allowed | | no direct CPV| | no CPV
L preliminary 4 4 zr, 4
! | 1 S5 ]
r”,_| '-:-‘ -~
.o o - 3 ‘.3, -
= 5| -+ T - =
i 4 T +99.7%C.L. 1
[ -=(x'7.) ) 68.27% C.L. T --&".y)683%CL. T --955%CL. 1
ok —&.»")6827%CLL. 1 —&*.y")68.3%CL. 1l —e683%cClL. i
" 1 M " M 1 M 2 M 1 L 1 1 1 1 L 1 L 1 1 1 1 M 1 M 1 M 1 " L L 1 "
-0.2 0 0.2 -0.2 , 0 X 0.2 -0.2 0 0.2
x 11077

5 Hoabpa 2k+13, PAH Hean bennee, HTI® Hoeocmu sxcnepumenma LHCh 21



(%) Yron'ye TpeyronbHUKe YHUTAPHOCTU

ud V
CKM angle v = arg (H) can be measured from:
trees: largely unaffected by NP loops: sensitive to NP
07 e R — ———— 07 ] — Ty T T T
a ] Eg & =
0 [ ¥(o) % = oo 2 . Am"-'% -M E % E
03 :f:_: —f g E‘E{ﬂnﬁ . = _E
0.2 z: { 04 ;‘:3 . i aftL {
= ] , = = £ : =
03 : = 03 = o E =
: [/ - E H o =
02 ; = 02 = ; -
. s | E 3 ) t
ey B = E A k g
0o 1 ’-} 1 1 1 - no C 1 7- 1 L 1 L -
-D4 02 00 D.2 04 06 08 1.0 -4 02 0.0 0.2 04 06 0.8 1.0
p p
DK~ X rp - e
+ tree-level decay B*— DK™ — f[D]K
allows theoretically clean determination
. . [ f]DIK
+ Comparison with measurements from
loop-dominated decays gives information
about NP xrpg - e (95=7) DK~
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LHCD

% Habnronaemore

Gronau. London. Wyler (GLW) lArwood. Dunietz. Soni (ADS) Giri. Grossmann.
Soffer. Zupan(GGSZ)
CP eigenstates quasi flavor-specific states
self-conjuagated Dalitz modes
PLB253 (1991) 483 PRL 78 (1997) 3257
PLB 265 (1991) 172 PRD 63 (2001) 036005
PLB253 (1991) 483
Bt — D(KK) Kz B DK*n) K* PLB 265 (1991) 172
LHCb B*— D(nn) K* Bf — D(n*K") K* : _, DK 't - K
B* — D(KK) ©* B*— DK*n") ]i (, 0 :T,_)K +
B* — D(mn) n* B* — D(n*K") @* B* — D(K "K*K-)K
B* — D(Knann) K*
B* — D(Knnan)
L AN J
v’ v
Observables: Observables:
Time integrated ratios and Interference patterns in Dalitz
asymmetries of B* and B~ decay rates plots from B* and B~ decays

5 Hoabpa 2k+13, PAH Hean bennee, HTI® Hoeocmu sxcnepumenma LHCh 23



S

N3mepeHusa: B*—[n*K-n nt]zh* (ADS) %

5 15[ LHCb LHCb  _
= B » [7m Ktat 7" |pK | Bt 5 [~ Ktatn"|pK™
-~ 10 - -
z } ................... } ,
o 5 R S 2 ) =
=
lh'. R ;-*nu------:--" ------- 'ul " RN lll m lll l l.
-+ : ; ¥ T v 'i o ; 1
40 LHCb LHCb 7]
30 B - K xTx 1 pw B T QT R
N B | _
O FY e — * 5
5 e, } } MBI yh b utl
5200 5400 5600 5800 5200 5400 5600 5800

m(Dh*) [MeV/ec2)
. I PLB 723(2013)44-53
First observation of suppressed ADS modes: | (2013)44-53 |

B+ = [m*Km*m] K* 5.1c significance for CP asymmetry

B* = [nK'n'r ] m* >100 significance for CP asymmetry
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LHCD

IO U3mepeHue y

—

1 i L B BRI ELELELE BLELEL
LHCb: Q LHCb -
- preliminary result from combination of T 08 e
GLS/ADS and GGSZ 06k 67 -
- in total 25 observables! LHCb-CONF-2013-006 N 5 .
0.4 —
v = (67 £ 12)° E -
0.2 — _—
- input from CLEO-c¢ used to constrain strong i -
phases in D decays 007720 730 60 80 100 120 140 160 180
Y [°]
CKMfitter:
‘ ] Combined
- constraints on y combining results FRese
from D(*)K(*) decays (GLW+ADS) and 10 |y AR ma
Dalitz analyses (GGSZ) os b ]
, +8.0 : :
Y = (68—8.5)) 2 °°F E
2 oal E
- prediction from global CKM fit ak E
(not including these measurements) E .
0.0 i a1 r L M ™ D - T SN TN B T T S B SN T S N NS
- . + 1 . 3 o 20 100 120 140 160 180
Y= (69-7—2.8)) !
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(%) b—)S’Y & b—)S},lu

S helicity suppression
O pp SUPPTeEssion Yy supp

s o Ya ™ ™

[ s - - -

t b et

\ C- J\_ €z, Cs, Cio ' Ci0.Cs.Cp_» J

| LHCB-CcONF-2013-009 |

Y
B |
Y
i
i
i

. + R 0 #O, 4+ — + =
Example BT - K'n 'y BY — K*"u"u @ TR
B — Dy
s i
Observable v polarisation angular branching fraction
distruibution

Effective Hamiltonian in OPE: Hepr = 4%1}51}*32}21 (C;O; +CIO) + h.c.

C;: Wilson coefficients

@;: local operators
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LHCD

Bg— 1

| Eur.Phys.J C72 (2012) 2172

» SM prediction BB, » ptu~) = (3.234£0.27) x 1079
B(Bg — putu~) = (1.07+0.10) x 10~1°
taking into account AT #0: B(Bs — putu~™) = (3.56+0.18) x 102

| THEPO7 (2013) 077 |

~ Analysis strategy

~— 6000 ey Ted J

K s . ) 3 "7 ] PRL 111(2013) 101805
+ Classification of candidates in = R 5
. 2 5800 AT o W . i
2D space of m(u*pu~) and a =, AT W LHCb :

— 3 - -

Boosted Decision Tree variable £ 5600 - . : =
..' - 2 B%; window
+ Normalise using control channels 5400 b S R P
: 5200 e 3 TR R
rec _sec trzg N . et 29 ° = il
B... = B €cal €cal €cal feal N stg vy » il
sig — cal X rec_sel X trig X f ) X ,\. 5000 Sas e 1S = il

esigesig €sig sig iV eal 3 e o T o) i
0 02 04 0.6 0.8 1
BDT

from MC hadronization /
checked on data from data fraction ratio ) ) . i
Combines information from several \'al'lable§:

e.g. B decay vertex quality. B isolation
Kinematic variables. decay topology
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Bg—HHe

kS C =
=~ 14H =1
= 1 - LHCh - LHCb 3" |-
& 12H BDT>0.7 3
-T - -
= 108 3fb! i lisM
g c
g 8f = CMS 25fb ' |+
2 6F 3
O C ' 3

4. <

E ey . CMS+LHCb
oF . & , l*l ‘L l_ 3 preliminary |
0: e e B T SR (it = P (A (2 1 T (W, TR
5000 5500 0 1 2 3 S 6 7
m... [MeV/c?] B(B— ) [107]
PRL 111(2013) 101805 ; T
Bosilisr | (2013) | / Signal significance: 4¢
B(B, - putu~) = (2.911:3(stat)FQ3(syst)) x 1072
= 2.4/ 0.6/ . —9
B(Bg— ptu~) = (3.7751(stat)TgS(syst)) x 10 \
< 7.4 % 1079 at'95% C1.

CMS-PAS-BPH-13-007
LHCb-CONF-2013-012

Prel. combination with CMS:

. obselvation
BB - ptp~) = (29+0.7) x 107° | ,
B(BS —+ptw) = (B85%) <1072 &
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Yrnoeoid aHanus BoKOuu- KRR

#+ final state with four particles

1 dr4 5

' = S2sin?0x + SScos?Ox +
dTl’ /dg? d cos 6;d cos O 727 | 1 K 1 K

S3 sin? O cos 26; + S5 cos? @ cos 20; +

S3sin? @x sin2 60, cos 20 + Sysin 20 sin 20, cos o +
S5 sin 20 sin @, cos & + Sgsin?2@x cos O ; +

S7sin 20 sin @;sin @ + Sgsin 205 sin 20;sino +

Sg sin? @5 sin? 6; sin 20]
+ S.(q”) depend on Wilson coefficients.

+ apply clever 'folding techniques' to extract variables sensitive to New Physics:

/ ) <5 o fraction of A "0 polarisation \ / o \
Piase = S53.4.5.€
~ - - - s *,0, -
Sg : x K*° transverse polarisation VFL(1—FL)
asymmetry In the large recoil limit (low ¢?2)
Arp: FB Asymmetry of the P3 4 5 6 are largely free from form
di-muon system factor uncertainities.

— JHEPO5 (2013) 137
\ Ag : CP Asymmetry for So / \ ( | /
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mecobry N Binned I:{%ng N Binned I JHEPOS (2013) 131
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LHCb LHCDb
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Theory: Bobeth, Hiller & van Dyk
JHEP07(2011) 067

0 5 10 15 20 0 5 10 15 20
G~ [GeV¥ Y] q? [GeVZ?/ c¥)
Theory EEEBinned
—e—|_HCb —e— | HCb
co‘" L . -, - - ] g - - - 1 ] e - .. ®. T -, o L . <(m B - - . b 1 ] - - - . L] - . . - L ] - g - el
o4f LHCb £ o.af LHCb r
0.2 - o2 I -
. E 1 —*—' 3 o: — J J
p 1 : 3 | —— | :
—— ] o T E
0.4F - -0.af o
E D! [ S | | S —— & [ n g g g R o)
0 5 10 15 20 0 5 10 15 20
q° [GeVZ ) q? [GeVZ3c?)

Measurements 1in good agreement with Standard Model predictions

First determination of well predicted A__ zero-crossing point:

qQ*(A__ =0) = (4.9 0.9) GeV?/c*
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Theory: S. Descotes-Genon et.al.
JHEP05(2013) 137

" o L L S S S S S S e e e S S S S S "o i
Q. - -~ Q. - —
g: SM Predictions LHCb 08 LHCb SM Predictions
6 - 0.6 -

04 + Data - 0.4 —+— Data —_

N

0

= +++ +E ut ++++E

o 5 > 0 > s 20 o
q? [GeV?/c?] q [Geszc“]

+ 3.7c discrepancy in 1 / 24 bins.

+ triggered discussion on possible NP
contribution to Wilson coefficients
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LHCb: byayuiee

LHCD

® Ao .
Ceiuac: 36! 2010 | 0.037 fb! @ 7 TeV
° 3Haqmenb::: ’«-I;l(C‘I’b 2011 1 fb' @ 7 TeV
n BNEHHLIX pe3NbLTaTos
o 106 pesneTato 2012 | 2 b @ 8 TeV
* Bo Bcex pesynbrarx 2013 e TS
cratucTudeckas owmbka 2014
* Upgrage: 56-/ron| 2015
pgrage: 9¢ A 2016 5 fb-! @ 13 TeV
* CywecTteeHHOe ynyJleHue —
TPUTTEpPHOW 3PEPEKTUBHOCTU
* Pa6ota Ha ceeTumocTu B 5 pas 2018 LHC LSz2,
6onble 2019 LHCb upgrade
* UsmeHeHua B 2020
AeTexkTope 2021 5 fb-! per year
2022
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3akntoveHue

LHCb experiment is in a good shape now and we
look forward with the great optimism
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