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..89ke.B decays at ATLAS & CMS
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B phy5|cs In ATLAS & CMS
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B phy9|cs In ATLAS and CMS

_ @ Prospects:
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7 2019-003, 2019, https://cds.cern.ch/record/26545109.
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rare B decays B — p'w -
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EPJ C76 (2016) 513, arXiv:1604.04263
5 arXiv:1812.03017, accepted by JHEP
CMS ,_
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oo n. < IRGE, GSCAYS Ot ATLAS & CMS

B

.. Motivations and predictions v .
o Decays of B® and B% into two leptons have to proceed N N
= through Flavour Changing Neutral Currents (FCNC) @ - @ -t
s — forbidden at tree level in the SM "
2 In addition, they are CKM and helicity suppressed. NP RN ”
w. - Within the SM, they can be calculated with small @ |¥ ® |° o
‘ theoretical uncertainties of order 6-8% Bobeth et al '
i meson Lepton type PRL 112 (2104) -
s type e p _ T _ 101801 |
B (2.48 +£0.21)107'® (1.06 4 0.09)10'% (2.22 4 0.19)10" :
BY (8.54+0.55)10'* (3.65 £0.23)107° (7.73 & 0.49)107 ZZ\;/::ZSN%LL%
o Perfect ground for indirect new physics searches: QCD corrections] .
"" - virtual new particles can contribute to the loop s
# 2 both enhancement and suppression effects are possible 2
o8 _ ~0 ~’r
WX . L
: " ST " b W* 0 00 |
- v Z,Hh,. 2
t,c,u |d I|v ) ptj
s(d) L - s(d) W0 ’
~0 TATPT "

gaT ey AR ;. _ -
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onii e GkE B decays af ATLAS & CMS

CMS analy5|s on full Run ] data (with LHCDb)

CMS and LHCb (LHC run 1) CMS and LHCDb

B

Simultaneous

: S 60 —4— Data =
" CMSHLHC fi — gramasoos - Nature (2015) 14474 =
+ | g 50r i = .
S E -+~ Comtinatoral bk, 1 arXiv:1411.4413
K s ML e emileptonic bkg. = A
- o F - geak:n;tbkg. e -] s
6.20 (7.40 exp.) B =
0 + - geof— | ! _E -
B(B's - u'w) A\ ; ,
. +1.6 -10 @ = =i AL = = :
we o =397 1070 7 S ey i
1 5000 5200 5400 5600 5800
My [MeV/c?]
0 + .-
s B(B S _) u u) = =] = . = = .
0.9 CMS and LHCb L=5+1fo" (\s=7TeV)and L=20+2fb" (\s=8 TeV)
- =3.0"0 x10° i T 0 R N
i -0.9 = 08F =
Gl oS 1 e
3.20 (0.80 exp.) it 5} =
: o5 0.6 o LI
. o, ) Sl ERN
.© 2016+2017 CMS analysis in preparation: °°t ERE
& i i 0.4 LT
& 8 Dedlca}ted triggers _ E 1
o New pixel detector -> better tracking o3t E L
- U Improved MVA-based muon-ID 02 - H
~ O Combined BF and lifetime analysis 01B S
J Expect.: 433 B; / 54 B, cand. 740 T W . SRR S SRR A=)
@ end Run 2 (assuming 300 fb -1) : - B(E? - i ) [10°] f‘
DL B A AR L NI AR L T P A R R L A M B kAT T
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woonias B 0E JOCAYS O ATLAS & CMS

ATLAS analysis on full Run 1 data

ATLAS, EPJ C76 (2016) 513,

- B(B° - pn'p) < 4.2 x 10" at 95% CL  arXiv:1604.04263 -
: 5 — 0.8 UL T T T ] ™™g T T ] T T T VP o
- 1t_> ATLAS I
. » (s=7TeV,49fb" -
e 5. 06 1 =
t \s=8TeV,20fb" 1
= . T 04 1 =
compatibility of 2, _
= the simultaneous o 1 s
it with the SM: 0-2 -
p-value = 0.048 (2.00) ] *’"
e reduced tension i ”
in B® with the SM Contours for -2 Aln(L) = 2.3, ] |
=3 with the Run?2 -0.2 6.2, 11.8 from maximum of L _| B
LHCDb result — 4|. L \' L é L1 g- L .—? :;
. arXiv:1703.05747 \ : 7
0 B(Bs »u* 1) [10°7] 4
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gke B decays of ATLAS & CMS
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ATLAS anqu5|s on 2015 2016 Run 2 data

vl ‘U
ATLAS arXiv:1812.03017
e 9 36.2/fb dataset of 2015-2016 data taking: sl
9 effectively 26.3/fb forB —» pp g
- » 15.1/fb for B = J/U and B = J/UK .

9 Trigger: higher thresholds [4-6 GeV] than in Runi,
9 Lxy > 0 request at trigger level

N € +
0 +..—\ — d(s) J/YK Ju

x|[B(Bt — J/YKT) x B(J/p — ptp7)]|
- -
2 correction for the different hadronisation probabilities for B°s and B° vs B* )
b s
%, 2 include the B* and J/ip branching fractions 'g
= ® correction for the efficiencies of the two channels ",;
® normalisation yield and efficienc &k 7
- : / ! Z)norm = ]\]J/gbKJr — ?:"5"
ratio define the factor' Ejp K+
e ] WRAMEE TR Rl L SRV el 2 ST SR Tl ?‘JWM&WH@&W&?MWI*%ﬂ"“”ﬁ’}:”
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B
_ Signal yield extraction
® yields unconstrained:
| 2=t
OPNg=80+22and Ng=-12 + 20
it 9 expected from the SM:
®Ng=91+and Ng=10
00 e e e e e T e 1 e e e e e e | e v v e e e e e v e
é) - ATLAS e 2015-2016 data : ATLAS e  2015-2016 data 5|
Q 600E ys=13Tev, 263 10" Toal i 1 1208 y5- 13 Tev, 26.3 10" Toultt =
?) :_0-1439<BDT <=0.2435  — - Continuum background _: 1\ 0.2455 < BDT <= 0.3312  — - Continuum background
g e - = - = b — u* u X background 100:_ ...... b—> p* u’Xbackground_:
5 400 el .5 P R e
3001 4 eof: =
200;— ¢ ; 4()??‘ _f
100%., — 205— AT
T S BT =, - T s e T
Dimuon invariant mass [MeV] Dimuon invariant mass [MeV]
i ® consistent with Standard Model predictions
9 likelihood maximum:
G 0 + - +O.90+O.48) -9
4 =
B(BY — ptp) = (3.2133:3970:48) x 10

B(BO—>,U+,H_)=( 1.312-2+0.7

ar
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are B decays at ATLAS & CMS

G i - il Shasfa i,

Comblnq’rlon of Run 1 and Run 2 results at ATLAS

B

Neyman Contours yield for Run 2:
B(BY S ) — 13121 0 Sl A0 = (8 201 10
= B(B® > p*u7) <43 x 107 @ 95% CL =

‘ ol')_' T LA L L B ) B B T T 1 L I — T T T C5|'7_' AL L B L L B I L ;
© 1.2 ATLAS - o 1.2 —
= | Vs=13TeV, 15.1-2631b" 1 = | ATLAS fun 1 data ]

; '3‘ = Contours for - '3‘ 1 — 2015-2016 data — i
Y - -2Aln(L) =2.3,6.2,11.8 1 & C — Run 1 + 2015-2016 data 4 ®
T 0.9 :_ el — stat only —: T 0.8 :_ e S e, Likelihood contours for —:

" C%n O 6 - ,, ~\\\\ — stat + SySt . E O 6 S ? ST “N"'\' -2 Aln(L) =2.3,6.2,11.8 ] -

ShaetE . e 1w F ' I
0.4F & & TEEmn e o 0.4 -

" - “ :::, \,::::\ .,\: . a : - 7 ‘.

02 - “ :.!. N‘:;\ \.,\ \»,\ ] 02 '.‘l',o‘ — "'

O T ":|‘\ I |\ L1 R RRR R l Lt 2l | | | O “ 7 l-“\‘ ,.: ,'\ - L] |

- : '\"\' \ \ : gi ‘_"\"‘ \\ \“‘ «,'~"s"‘\ - . : .-
_02 ;_I PRI \’r L ~| L1 I | T B N\ W | 151 |\ I | NI |_; _02 =N 0o | \r. \|., L ‘I\ :‘ g .’f\:‘\u'\rx. o :

_ 0 1 7 0 1 5 6 7.

y B BO v 10 0 P 3
- (B = pt ) [1077] B(Bs — ) [107]

“ Run 1 + Run 2 (2015+4+2016) combination:
Compatible with SM at 2.40 0 P 0.8 5
B(B? - up7) = (2.8703) x 10

0 E - -10
v el ot s i ] BB = ) <2.1 x 10 T T T
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B SSB decays ot ATLAS & CMS

Angular analysis on B = K*upu ,
ATLAS

JHEP 10 (2018) 047, arXiv:1805.04000
CMS =
. 2011 data: Phys. Lett. B 727 (2013) 77
2012 data: Phys. Lett. B 753 (2016) 424 .
95 PLB 781 (2018) 517, arXiv:1710.02846 =
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oo n. < IRGE, GSCAYS Ot ATLAS & CMS

.. Angular analysis on B = K*uu
J another way to look at FCNC: b — s transition with a BR ~ 1.1 10
0 angular distribution of the 4 particles in the final state sensitive to =
37 new physics for the interference of NP and SM diagrams 22s
| > allows measuring a large set of angular parameters
- sensitive to Wilson coefficients C*,, Ct), C®, |, Gt =
__.- J decay described by three angles (6., 6, ¢) and the di-muon mass &
X squared g?> — the angular distribution is analysed in finite bins -*
" of g2 as a function of 6,, 6, and ¢. JHEP 02 (2016) 104 ;’3
J LHCDb reports a 3.40 deviation from the SM. arXiv:1512.04442
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i <o kE B decays at ATLAS & CMS
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B

Angular analysis on B = K*uu

-~ B flavour eigenstate can be identified through the K* —» K- i* decay
2 angular distribution given by:

= l d'T 3(1 - Fp) iy . 2 e
= sin? Og + Fy cos® Ok + sin“ Ok cos 20
dl'/dq? d cos 0¢d cos Ok dpdg? 32?1' 4 s - 4 A ¢

P —F} cos® Ok cos 20; + S3 sin® O sin® Oy cos 2¢ + S48in 20k sin260¢cos ¢ s

+858in 20 sin B¢ cos ¢ + Sg sin? Ok cos @y

S +87 sin 20k sin O, sin ¢ + Sg sin 20k sin 26, sin ¢ i

+8o sin® @ sin® @ sin 26 |.

e

| J the S parameters are translated into the P parameters via
w2 2s3

Sj=4,57,8 o

P| = P = L2 ~

, J the PY parameters are expected to have a reduced dependence -
e on the hadronic form factors. -

2 ATLAS and CMS need to fold the angular distribution
via trigonometric relations to reduce the number of free parameters E

#0 RLAR FA  ARy L AR A AR 2R ﬂﬂﬁr&ﬂuﬁﬂﬁﬂmﬁfmmml*%ﬂﬂﬁfﬁa *"'
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Angulqr anqu5|s results at CMS

o P s s

3F —+4-CMS
2 No deviations from SM prediction 251 P, ~- LHCb
—_— oF ] SM-DHMV
,CMS 20.5 "' (8 TeV) - 5
il i 2 1.5
B 09 2N 1E
0.8 »» KKK 055_ L
0.75% T _[
o i - O%F\ SN\ \\\W
. o8f 1 + S
0.5 F AARREE NS
s i = C
C _ 1 v b by L1 1
g e o0 gty g se0E 0 g e 18 202
v O2E EJ(SM,LCSR ) 1L ¢? (GeV?)
0.1= 77 ( SM, Lattice ) ge tor
' 0 T TR I VR T T- i v Mo
s 2 4 [ ~ LHCb
%\\ —%- Belle
0.5 L\ SM-DHMV

= J Two steps: Agg and F, / P, and P5’

2 SM-DHMV prediction computed ;

s 2 using soft form factors 05

+ parametrised power corrections

- 2 hadronic charm-loop from calculations
2 results compatible with SM predictions -1.5;—~
U no significant deviations from other experimental results

T p BR AT
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B

Angulqr anqu5|s results at ATLAS
o Two steps: mass fit / angular fits for F, S;, and S; (j=4,5,7,8)

are B decays at ATLAS & CMS

o e SROONALC o i e il faide

by P

e Results are compatible with theoretical calculatlons & flts et
e 1. — , - e v — . E
g ATLAS s=8Tev,203f7 1> 2FATLAS e 8Tev. 2050 & 2EATLAS V5=8TeV, 2031

' ;_ -4- Data ] 1,52— —§- Data = 1.5:— +Datar —:
FUR ol s oA I reov o -
1.2:— theory JC E 0.55_ E 0.5 + _;

1= - E l E I 3

C = { : - O —

0'8;_ B -0 ZE_ = —0.52— —f
0.6F '—}—‘ = = + - '—{—' i

- E —1= — -1= v =

o I 1 isE P1 1 -1sE P 4| -
0.2-: - _2; _5 _23— | | | i | —f

g ——t ; S : =TS S S I S— 0 0 2 4 6 8 10
o? [GeV?] o? [GeV?] o? [GeV?]
o’ 2FATLAS " Vs=8TeV,203 "

b g r -§- Data ] ol
1.5 v i - et
7 [GeV?] P, P, P, : P’ ey oMV ]
. [0.04,2.0] | -0.05+030=0.08 031040020 0.67=0.26 +0.16 = SRR
= [2.0,40] | =0.78 £0.51 £0.34 -0.76+0.31 021 -0.33+0.31+0.13 05F 5 ==
0 [40,60] | 014+£043+026 0.64=0.33+0.18 0.26=0.35+0.18 oF ° E

S5 [0.04,4.0] | —022£026+0.16 —030+024+0.17 032+021+0.11 3 + 1 2

“ [L1,6.0] | =0.17£0.31£0.13  0.05+0.22+0.14  0.01 £0.21 £0.08 B — D
- [0.04,6.0] | —0.15+023£0.10 0.05+020+0.14 027 +0.19 £ 0.06 £ | | | -

- 0 2 46 8 10 -

¢? [GeV?] E

OPE and LHCb data fit: CFFMPSV: Ciuchini et al.; JHEP 06 (2016) 116. "3‘

QCD factorisation. DMVH: Decotes-Genon et al.; JHEP 12 (2014) 125. L

2T s = i
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i <o kE B decays at ATLAS&CMS

Angular analy3|s resul’rs at ATLAS and CMS

J ATLAS gets deviations of about 2.5¢ (2.70)
from DHMV in P',(P's) in [4,6] GeV?

_Lr) B I 1 I | 1 I I I I I 1 1 I 1 _
0. 2-ATLAS (s=8TeV, 20.3fb "=
Al oy S R B e A R n - ATLAS CFFMPSV fit N
= ATLAS fs=8Tev,2031"4 1.5 —- LHCb theory DHMV
15E 1{‘;&@8 E - — CMS theory JC :
. tcl?lzlosry DHMV _ 1:_ - Belle E
theory JC _E . v .
— 1 05F P's E
— = n O ® .
4 OF ._,L_ =
v ] L -
P 4 _g - - H .
_2-_...|...1...1...|...|._—'0-5__ .] = +' ]
0 2 4 6 8 10 - t 7]
o?[GeV] 4 -—J— _
‘i”il : | 1 I 1 1 1 I 1 | 1 I 1 :
0 2 4 6 8 10
- o [GeV]
CFFMPSV: Ciuchini et al.; JHEP 06 (2016) 116. £,
DHMV: Decotes-Genon et al.; JHEP 12 (2014) 125. L
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oxe. decoys at ATLAS & CMS
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b i}
Angular analysis on B = K*uu

i CMS e
arXiv:1806.00636, PRD 98 (2018) 112011 ._

B .
,,g

a0 LR ATy R L RN AR R ?JW&F@”H@EW&?&MWI“%&””Fﬂ "‘
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oxe. decays qt ATLAS & CMS
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Angulqr anqu5|s on B = K*uuy at CMS
J another FCNC: b — s transition with a BR ~ 4.5 10~

vl H* g =
H H* no
et Y, Z % / / 2 Bl .
BT I" 3 = a;;
> D K* '
b t, C, u S W_ ﬁ"'
‘-b 2 ) u+

B

NY

& W b t,c,u S i
i 2 _
w. -~ Fully described by the angle 8,and g° =M | &
2 a’r 3 !
2 Angular decay rate: =21 R (1-cos?0,) + 2 Pt App cost,

w dr/dq2 dg”d cos G 4 L

-~ The forward-backward asymmetry of the muons, A_,
and the angular parameter F , extracted via angular analysis

U Range [1, 22] GeV2 of o2 divided in 9 bins
* U analysis performed in 7 signal bins &
2 2bins with B* - J/YK* and B* — ’K* are control channels %
| - 2 additional special bins: [1-6] GeV? (clean predictions) ’E
lp;,!.

and [1-22] GeV2 (full S|gnal)

BT BR G AR L ARV LR L N PR A R R P W R N s T AT T
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e . iSRS B decays at ATLAS & CMS

o P s s

B

Angulqr cmcly5|s on B - K*MM at CMS

J Inner error bar is statistical uncertainty

—— iy
2 Full bar is total uncertainty
= U Results compatible with SM predictions within uncertainties e
CMS 205fb" (8 TeV)  ,CMS 20.5 fb' (8 TeV)
| =L .
Q? 0.4 4+ Data N~ F + Data
B - — DHMV | _
0.2_— 1__
- 4. [ Lo .
o _l.—¥— - S oy e
0.2 .
by o 0'_—_._._ e =¢=.+'—+—;§.
C PR T TR T N TN TR T S T TN TN S S N TN TN RN N NN E PR T T T N O T T A R T I | 1
0 5 10 15 20 0 5 10 15 N
q¢* (GeV?) 7 (GeV ) )
;4
UM ] WY RV IR Rl Vi SRV TPk S A SRS P B £t 0 L7 Hd ﬂiﬁ”ﬁmml*%ﬂﬂﬁfma ""
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e B decays ot ATLAS & CMS
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¢ Prospects for ATLAS & CMS 3

HL-LHC: arXiv:1812.07638
o ATLAS: ATL-PHYS-PUB-2018-005
ATL-PHYS-PUB-2019-003
= CMS: CMS-PAS-FTR-18-013
CMS-PAS-FTR-18-033

T

PRy 18

,’E
"?

_ _ e
ER RN WY RS TUCTRVY L SRS RN S A S PR S St £25, o7 A WAL % 2 AT S gl e O s RS Pt Y
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gke B decays of ATLAS & CMS
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Future Prospects for ATLAS and CMS

) ATLAS&CMS can be competitive on favourable final states
o Di-muon is the guintessence of low-p+ clean sighature @LHC
.. - More statistics will allow to improve these results "
o New triggers (e.g., tracking @L1) will allow to deal with 200 PU
U Detector limitation: experiments designed to do something else,
namely cover 10-1000 GeV range

U going below 10 GeV (e.g., with electrons and muons) requires effort
U Limited trigger bandwidth (general purpose vs. dedicated experiments)
. - Needed customisation (reconstruction, trigger, etc.) vs working force
| (<50 people)
= o Muons are the essential handle for flavour physics in ATLAS & CMS -
 Electron reconstruction at ATLAS & CMS is about matching a track

T T

e to >= 1 calorimeter deposit

¢ U At low pT, the track might not even make it to the calorimeter and, in

st any case, deposits are very low energetic: difficult to disentangle them &

X from noise, pileup, etc >

~ 0 Growing interest in flavour (thanks to LHCb anomalies) is helping 7
o Still, there is much to do in view of HL-LHC ,,g

5 ] WRAMEE TR Rl L SRV el 2 ST SR Tl ?JWM&@H@EW&MMWI“%&””F#"‘
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B

ATLAS data taking in 2018

==® After few hours of collisions, L1 rate and HLT processing
slots free up thanks to luminosity exponential decay

= ® High-rate and CPU-intensive triggers can be enabled

within the data storage output limitation

HLT output rate [kHz]

.® Strategy is used for the Trigger-level Analysis (ATL- DAQ
PUB-2017-003) — total HLT output is only marginally

“~increased by these additional events

» End-of-fill strategy used for triggers for B-physics signals

ot

CMS data taking in 2018

. © Smooth running since May: only minor updates to the trigger implemented

e . iSRS B decays at ATLAS & CMS

et 4 B e

Data taklng in 2018 for ATLAS and CMS

w
1=
o

ATLAS Trigger Operation
| pp data taken on 3—4 May, 2018, vs = 13 TeV s

— HLT output rate (all streams)
— - HLT output bandwidth (all streams)

N
v

N
o
B
HLT output bandwidth [GB/s]

G

0 . . . 0
17:30 19:30 21:30 23:30 01: 30 03:30
o Time [hh:mm]

End of fill

u L1 trigger rate — 95 kHz at 2x10% cm=s?  Finz120HLT rate — v~ st ‘

s > able to lower L1 thresholds for single e | ] i“* . &
bk . . Q E L= | T e i S
o Egamma, MET, di-tau to improve s F s | :. “‘”‘“"‘wlf <«— data

s HLT turn-on curves e EE v i rking &

Lo E “l M | | . =

-+ O HLT rate —» 1.8 kHz at 2x103% cm=s™ 15"0;: T “‘fﬁwﬁr-...,___‘ i .3

| . 1000( ; , Lora S

- U averages 1.1 kHz over 12h fill oo e b ?

Y "parking" an unbiased sample of B mesons O’l‘ B i . AL i 'ﬁ

22 00 23:00 00: 00 01 00 02 00 03:00 !

o so far recorded over 9B events Time |

57 TR B VATV N L AT AR AR HWM&@H@&W&MMWI*%&””F# ""
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Prospects on By = p'u at HL-LHC

ot

U Theory prediction limited by |V

o Experimental uncertainty on Bq
dominated by f./f;

) Mass resolution improvements
will help reduce the B.-By
mass correlation

o Additional information from

measurements of the
effective lifetime and
time-dependent CP asymmetry
U Sensitive to NP from scalar
and pseudo-scalar sectors
o Complementary to BR

U Inclusion of Bg>ppy studies

PRLE SR LR N

arxiv:1812.07638
> o L RIS T e e (RS T L e P R e e R e e R | [ R
o . B =
" 0.6 — ATLAS 1o
= CMS 1o 3
f‘ i LHCb 1o _ d
= - ' .
1+ 04f -
O T o -
81
= i i
0.2 &l
O-O 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 l 1

2 3 4 5 6
B(B® » u w) [10°®

U Sensitive to extra effective operators (O,, Og, O49)
o No helicity suppressed (one order of magnitude gained)

oo n. . RSB dECQYS OF ATLAS & CMS

“
ER DS ] WY RS FUCTRVY L SRS RN S A S PR S St £25, 7 A WAL % 2 AT S gl e O s S P s Y
Marcella Bona (QMUL) 23



are B decays at ATLAS & CMS

- o e SROONALC o i e il

Prospects on B<s, - at HL-LHC at ATLAS

Study based on the Run-1 analysis. ATL-PHYS-PUB-2018-005
== ® Yield extrapolated for the total expected Run 2 yield, and then for 3/ab
~ ® Central value from the the SM expectation.
= ® Same selection and reconstruction eff / same signal/background ratio i
» The tracker upgrade improves vertex and mass determination,

partly enhanced by the increased muon trigger momentum thresholds. =

.. ® The signal mass resolution included g O
*-'- F L I
» Full Run 2: assuming 130/fb o5 e +<<>) E
» g(bb): 8 TeV - 13/14 TeV - x1.7  E ood- o 4
o » 2MU6||MU6_MU4 topological e i :
triggers (6 GeV p. thresholds) g Y 5
B » Estimate N(Run 2) ~7 x N(Run 1) 0.02 s )
- @ HL-LHC - 3 trigger scenarios: dimuon _ AT :
~  transverse momentum thresholds (p#t, pH2 ): ©~ ° 7T T T T T
T T!? m(B) [GeV]
R » Conservative: (10 GeV, 10 GeV) - x15 Run 1 statistics; o3
| » Intermediate: (6 GeV, 10 GeV) - x60 Run 1 statistics; )
» High-yield: (6 GeV, 6 GeV) . x75 Run 1 statistics. ;’5&‘
L 28 WIRAMEE TSRt L L AW Tkl 2 RS R T ?J’WM&WHQEW&?MWI*%&“”F#""
Marcella Bonq (QMUL) 24
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®

B(B” — p* u)[107]

0.6

0.4

0.3

0.2

o M, o

Prospect on rare B decays B, = pu'u at ATLAS

Conservatlve il ngh yield
_I T | T T T T I T T T T T T T T T I_ o'j— " [ | T T T T | T T T T T T T T T I_
E ATLAS Slmulatlon Preliminary E 9 E ATLAS Simulation Preliminary E
Lo B?S) - u - = 0.5 B?s) — p =
- working point x15 Run1 statistics — ofat 4 syst 4 = - working point x75 Run1 statistics — stat + syst R
:_ —— stat only _: +1 0'4:_ —— gtat only _:
= s, = SMpredition - T e — SMprediction
: 1 B TR -
- 4 @ 02F =
= L £ B S Ly ) -
:_ , _: O :_ " ----.'-'.’.'.'m,.........n::“\ [ e _:
= = 0.1 =
1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1— —1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1—
2 3 4 5 6 2 3 4 5 6
B(B. — p* ) [107] B(B) - u*u) [10°]
B(B) — ptu™) B(B® = ptu”)
stat [1071°]  stat + syst [1071°]  stat [10719] stat + syst [10719]
Run 2 7.0 8.3 1.42 1.43
HL-LHC: Conservative 3.2 5.5 0.53 0.54
HL-LHC: Intermediate 1.9 4.7 0.30 0.31
HL-LHC: High-yield 1.8 4.6 0.27 0.28

!“'.l'"

i 3R AT,

Marcella Bonq (QMUL)
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ore B decays at ATLAS & CMS
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CMS-PAS-FTR-18-013

o P s s

Prospect on rare B decays B, = u'uw at CMS

i <o kE B decays at ATLAS & CMS

=« Phase 2 with improved tracker: v
u Study using Run-2 analysis strategy and same Run-2 trigger
= 0 BDT from Run-1 analysis e
J Improvement in the momentum resolution leads to about 40-50% gain
In mass resolution for |n| < 1.4 (w.r.t. a Run-2 scenario) e
~ © about 25 % improvement in mass peak separation
i (14 TeV) o
e [cms ®  [CMS Phase-2
y s tSimulation Preliminary S [Simulation Preliminary |
s §0.12— DPhase-Z (14 TeV) §0.12— i
.o < [ JB®» wu
o 0.1:— DRun-Z (13 TeV) 0.1 Bl o -
0.08} 0.08:— gmg§m§/?t?oTire/;mfnary &
v B g0:07:— 1B > e
0.06~ 0.06 oost Sl -
's* 0.04:— 0_04:_ 0.04:_ :.‘.“i;
e, 0.02}- 0.021-
B i 99" 5 51 5.2 5.3 54 55 5.‘%‘ 5}7 "‘s.Lém.g -"?
- LIJ\ 5 | | ]_J IIIIIII [HH |5 M(uw) [GeV] ;ﬁ
e 55T 52 55 b4 b te T s b9 99 5 51 52 53 54 55 56 57 58 5.9 £
M(uw) [GeV] M(uw) [GeV] #
LT 7L R ATV AR ARV E AR e iR ?JW&F@”H@&W&H&MWI*%&“”J’w ""
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are B decays at ATLAS & CMS

G i - il Shasfa i,

Prospect on rare B decays B, = u'uw at CMS

Yield extraction and lifetime measurement:
=« U Two pseudorapidity regions: |[n| <0.7and 0.7 <|n| < 1.4 =
2 Unbinned maximum likelihood fit to the dimuon invariant mass

s distribution is performed in bins of the BDT discriminant variable. e
u For the lifetime, binned fit to sPlot produced with mass fit likelihood.
L(fb~") | N(Bs) | N(B°) | 6B(Bs — up) | 6B(B® — pp) | o(B® — pp) | 6[(Bs)](stat-only)
i 300 205 21 12% 46% 1.4 —3.50 0.15 ps :
ey 3000 2048 215 7% 16% 6.3 — 8.30 0.05 ps s
. 3ab’(14 TeV) 3 ab’(14 Tev)
i - . 3700 : o
8600 :—gl!\:??llapz?:ns ?Drze/iminar = Eo'); E\E)e;ts % i R
2 ' mh
w2 | <07 ---;-comblnatorlal bkg - CMS Eliascie P
$500ff “““““ - semileptonic bkg 3ab’(14 TeV) 5000 Simulation Preliminary L
= R B> hu'w bkg o T CMS Phase-2 e toy events .

s (0 4001 -=- peaking bkg (3500 " Simulation Preliminary mg’”_,PDF s
-"‘_-. B ; F0.7 < |1”I| <14 ---k--So;blr:atonal bkg s s
A : émo """" e b - '

‘& 300__ T e e Bl peaking bkg 300__ .
sty B 300 B %
= 200F>-, v 200~ =
s 1oof— = 100F- 7

0:... S < 12 A 7 R . e ,:;;4
s b2 53 54 55 56 57 58 58 49 5 51 52 53 54 55 SGMiw)s[‘ée\ff 2 4 6 8 10 12
M(uu) [GeV] t[ps] ¥

RN T W A TR L . SN R S A S Tl ﬁ*’#&?ﬁﬁ”ﬁ@iﬁ”ﬂmml“%ﬂﬂﬁfw
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oxe. decays qt ATLAS & CMS

o e SROONALC o i e il AT,

Prospects on B = K*u*'uw at HL-LHC

B

arxXiv:1812.07638

U Large data set allows for precise determination of the angular

observables in narrow bins of g% or using a g>-unbinned approach

w2 ~440k signal events in LHCb / ~700k events in CMS -
o Most systematic uncertainties expected to reduce significantly with

.. luminosity due to larger control samples — not systematically limited

s 2 Combining many observables help N <
discriminate NP scenarios.
‘ 0 Potential sensitivity to the SM and to NP |
o scenarios motivated by LHCb anomalies, o5~ e
: o Scenarios are Cy = —1.4 (vector current)

ol and Cy = —C,, = —0.7 (pure left-handed _ o
current). g2 00 N
bt  Included are the branching fraction of e
B, - u*u~ and the angular observables -
P of B® - K”u*y in the low-g? region L L
(€.0., ' Pe I8 5 | tih sndul i sy e ) e Phase I 30 25
: » ATLAS and CMS combined after the it L 5
- HL-LHC phase. Expectations for ATLAS g el 7
and CMS in Phase | from the CMS : , , , £
projection scaled by 1/v2 S B Ciélip = T f‘
8D B S R NI R L N A T A R L TR N A T AT

Marcella Bonq (QMUL) 28
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Prospectson B = K*u

o e SROONALC o i e il

o P s s

u'n at HL-LHC at CMS

CMS-PAS-FTR-18-033
» Extrapolation from Run-1 results
o No improvements in the analysis strategy (e.g., selection or fits)
» Same trigger thresholds and efficiency — conservative
» Same signal-to-background, but mass resolution improvement included
» For each g bin, expected yields obtained from simulated events
generated for Phase-2, including an average of 200 pileup, and
scaled to the luminosity of 3000/fb.
: CMS Phase-2 Simulation Preliminary i CMS Phase-2 Simulation Preliminary
; 0.2 $ Runl(8TeV) g g
B ¢ Phase-2 (14 TeV) = ol RIS
B = +~§~PF—§— —— =
15 0w 40— +
0 5: 2 - —+—~—}— +
: 4.3 GeV2 < ¢ < 6 GeV? E e ¢
0.1 Wi
- e -
- £ 20
0.051- ® oL & Runl@Tev)
- - ¢ Phase-2 (14 TeV)
0t Al SRS ol b b b b b o bl ey
5.1 5.2 5.3 5.4 55 2 4 6 8 10 12 14 16 18
m(uw K= [GeV] q [GeVZ]
LEN 28 WEELAV A TSOI RV T AL F A ROkl 2 B

Marcella Bonq (QMUL)
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e . iSRS B decays at ATLAS & CMS

Prospects on B = K*u'w at HL-LHC at CMS

B

v
CMS-PAS-FTR-18-033

e -
- o Statistical uncertainty on PSO at 0.5.CMS __ Phase-2 Simulation Preliminary 3000 fb~' (14 TeV) .
. 3000/fb obtained by scaling ao [ 8% Ky oS PLaTe1 @019)517 |
Run 1 by the V of the ratio of g s e
Run-1 yields over Phase-2 oy i
" simulation. : =
.. 2 Most systematic uncertainties 0.5 |
extrapolated from the Run-1 I = = ==
.. analysis with factor of 2 E N
reduction (contamination from e i
P resonant decays, signal mass : i
shape, CP mistagging rate, (R T Finer binning -
s efficiency, angular resolution...) , 3F 2
. © Other systematics scale with > g =S
- statistic of control samples e R R e 7
5

&0 L B TG R L AR AR A :ii’»-ﬂﬂ&ﬁ&ﬁﬁﬁﬁﬁ?ﬁmmI*.-;%Wf?ﬂﬁ.ﬁ.ﬁi
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s mmecerss -+ ATL-PHYS-PUB-2019-003 !

Prospects on B — K*u'w at HL-LHC at ATLAS

dazed B
=B R ek e
16 2 %T:?ffers"";&%ryfb_1 ATLAS JHEP 10 (2019 047 J

sl [ Projections from Run 1 data CFFMPSV fit =| I
] B~ K*uu theory DHMV U
» Based on the Run 1 analysis 1.4E i :

% ® Scaled to 3000/fb of luminosity 12 R e e o o T2
and x1.7 b production cross-section. fE g

.. ® Same selection and reconstruction eff. 0.8 1 =
» Simulations include the 30% improved g e =

g mass resolution from upgraded tracking ) , = Rl v 1 .

» Three di-muon trigger threshold 0ol - il

scenarios: two 6 GeV muons, one 6 e e e e

and one 10 GeV or two 10 GeV muons. 0 2 4 6 8 10 e
8 2 ArLas Prel“mi”ary | l ATLASlJHEP10(2018|) 647

s ' . . . . L Vs =14TeV, 3000 o' ; il i3

®» Inclusion of S-wave contributions in | gl Frlectons o Run S |
. . O B2 Kuu eory —

the fit improves the systematic by x5 - theory JC 1

= ® Detector alignment and B-field 1 B g -
systematic uncertainties improved 05e &

et by ~x4 with larger control samples ok 1 =

and new techniques OF o i

sl _05E i -

: | 7

£ ]

=l — 2

C | | S | | 1~ P

0 2 4 6 8 10 “l

57 L B AT e N L AR AR e
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Prospects on B = K*u*'u at HL-LHC at ATLAS

LHC phase

q* [GeV?

tot
Op,

tot
0 P,

6[0[
P

6[0t
Ps

6[0t
i

6[0[
Py

Run 1

]
[0.04,2.0]
[2.0,4.0]
[4.0,6.0]

0.11
0.12
0.18

0.31
0.61
0.50

0.45
0.37
0.38

0.31
0.34
0.39

0.21
0.34
0.30

0.51
0.57
0.43

HL-LHC p6u6

[0.04,2.0]
[2.0,4.0]
[4.0,6.0]

0.010
0.008
0.016

0.027
0.093
0.083

0.037
0.040
0.032

0.037
0.038
0.047

0.019
0.040
0.033

0.046
0.070
0.041

HL-LHC p10p6

[0.04,2.0]
[2.0,4.0]
[4.0,6.0]

0.011
0.011
0.018

0.037
0.103
0.100

0.046
0.047
0.040

0.040
0.042
0.053

0.023
0.044
0.038

0.055
0.075
0.052

HL-LHC p10p10

[0.04,2.0]
[2.0,4.0]
[4.0,6.0]

0.018
0.017
0.026

0.065
0.15
0.17

0.076
0.074
0.074

0.059
0.068
0.082

0.041
0.059
0.063

0.093
0.100
0.090

® Analysis not systematic dominated
® Few exceptions where at most the

systematics is ~ x1.6 larger
than statistical precision.

Yo}

o

® The precision in measuring for example
Ps’ parameter is expected to improve by

factors of ~ x9, ~ x8, ~ x5

(correspondingly in the three trigger

scenarios) relative to the Run 1
measurement.

!“'.l'"
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v mmmecersis -+ ATL-PHYS-PUB-2019-003 !

-8 | Sl
’ 6: ?TL?ffrs"26%2r¥b1 ATLAS JHEP 10 (2018) 047 ]
N e c—
[_  Projections from Run 1 data CFFMPSV fit :
1 4 — B~ Kuu theory DHMV 7
5 theory JC ]
1ol [ J ATLAS HL u10u6 s
in o ] ATLAS HL u10u6 (stat. only) ]
g =
0.8 =
= | commemmmmmmmmmmmmmsssnn =
0.6 -
e i
. T s
0.4F ]
0.2 i)
O L ] | 1 ] ] | 1 ] | 1 ] | s

0 2 4 8 10
LT B L | [ _
2l ?”—?45 fr{"/[";‘(')%%”;w ATLAS JHEP 10 (2018) 047
- \s= eV, " &
Projections from Run 1 data CFFMPSV fit ]
1.5 B> K*uu theory DHMV —
theory JC 1

] ATLAS HL u10u6
| ATLAS HL u10u6 (stat. only

-

o .
050 .
—1 =
& o i | | | o]

0 > 4 8 10
9 [GeV]

T

.

N TR

-

£

2
32

=

'? o



Conclusions

o B physics in ATLAS and CMS is more
challenging but still much alive and with
promising perspectives

o The B anomalies are boosting a wider
Interest in flavour physics

» 0Ongoing studies on final states

with electrons

» Various ways to counteract the low

trigger efficiency

o Still quite limited (wo)manpower in general

THIS IS IT...OUR
FIRST 6AME OF

OKAY, TEAM,LET'S HEAR
SOME CHATTER OUT THERE!
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Marcella Baﬁa (QMUL)

LET'S SHOW 'EM
WHAT WE THINK !

WE'RE NOT IN
LAST PLACE YET!

B(B” — u* u)[10°°]

B(B®» w"w)[107]

bspip
C'1[)

R P

SR T AL s e
1.2 -]
r ATLAS Run 1 +2015-2016 data ]
[/ — LHCbRun 1 + partial Run 2 data ]
0.8 Likelihood contours for —:
0.6 2 Aln(L) =23,62,11.8 A
0.4 -
0.2 3
0 L’a::" ! I
-0.2 N
0 5 6 7
B(Bs — u* 1) [10°]
(o P T o e e e e R S
- ATLAS Simulation Preliminary 7
0.5 B?S) S ww =
4 4:, working point x60 Run1 statistics stat + syst E
s o —— stat only
—— SM prediction
03 p :
0.2 -
0.1 —
07 -
0.1 =
1 | pelEy | |
2 3 4 5 6
0 = -9
B(BY > w* ) [107]
1.0
0.5
0.0 A
-0.5
- Phase I 30
—— PhaseII 30
104 * SM
i e NPCy
X NP Cy=-Cyp

-1.5 -1.0 -0 0.0 0.5

5
bspup
Cy
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gke,B decays of ATLAS & CMS

o M, o

back-up slides

-
"
e w8
v s
s
B
i .-‘.
g
T .

e |

"
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el decays of ATLAS & CMS

P G B, o 5o

Background contrlbuhons ;1 ESEERERARRBEaREREREE S
o 1OE (s-13Tev, 263 1" o
j 5 ’ . |:|b—>u* u X E
In order of relative magnitude: 2 Bl G- cccors g
g _ ) Cl>) 1 02 |:| Semi-leptonic decays " a
©® combinatorial background: L] — T
L3 ® two real muons from different b quarks il i
10 -
® partially reconstructed B decays: =
o ® two real muons ; 1+
L ® Same Vertex (SV): B - uuX decays 4800 5000 5200 5400 5600 5800
e ® Same Side (SS): semileptonic decay cascac Dimuoninveriant mass MeN]
> FT L T I T L T L ) S e
‘ (b - cuv — s(d)uuvv) = b A TLAS Simulation E
il : Q - Vs=13TeV,26.31b" -
® B. decays: like Bc = JAp uv S o7g _ TemlBo bk
it ® all these accumulate at low values uaij g , Dindedregion | e g0, ki
of the dimuon invariant mass gi_ | —B KK
: - X TE E """" Bl s .‘
~—  ® semileptonic B and Bs decays: 035 TS
® one real muon and a charged hadron. 02 =
94 .15 1
. ® peaking background from charmless NEMGE . st S B - R e
: 4800 5000 5200 5400 5600 5800 \
o hadronic B(S) decayS: Mass of two misidentified muons [MeV] JI
® B decays into two hadrons h (kaons and pions): B%s) — hh’ ,j
® smaller component but overlays with the signal in dlmuon invariant mass ;—

0 R R YAy Ry L ARV S AR AL B T s L T N L R R B AT AT TR
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e . iSRS B decays at ATLAS & CMS

el 4 B m

B

Tlgh’r muon-ID agalnst hadron misidentification

¥ mis-identification reduced by 0.392 using

w 10T
==standard ‘tight’ ATLAS selections S ATE T e bioMe  To 13 TeV. 26.3 fo
. . % 108 o data mass sidebands
© studied on simulated samples g
i . : 10°
9 validated on control regions 5
...2 negligible misidentification of protons (< 0.01% ¢
» misidentification is 0.08%(0.10%) for K(). 10°
10
‘ peaking-background events: 2.7+1.3 1
W 2 . : 1 08 —06 04 02 0 02 04 06
BDT against combinatorial bkg BDT output
’ PN § e 5 W B LR B L BT O L IR R
> © MVA classifier to discriminate from signal < o8- % >wrhe ~ ATLASSimuation 4
. : £ 0.16F---- B.MC =
2 trained and tested on mass sidebands S gq4p T bowExMe E
-t Lata B emi-leptonic E’S) ]
2 divided in 3 subsets = Olee E
. . = GiE —
S 2 3 independent BDTs £ 008t 2
: 2 compatible performance 0.06 - E
e : . 0.04F =
*  © 15 variables related to properties of B oo E
- O:l..l s 1 B SN OIS T
candidates, muons from the B decay, other O R o S e
tracks from the same collision and to p|Ie up vertices. BDT output
LR TR R AR VA AR L WL PR R R L T R R W W T AT T
Marcella Bonq (QMUL) 36



gke,B decays of ATLAS & CMS

P e 4 A ol s i~ . 4 i A B, e e il
.. Normalisation B yield exiraction
® unbinned maximum likelihood fit of S oo ATLAS e 2isaoioca
] ] 10 80000E- {s=13TeV, 15.1 fbo’ T?tal fit res+ult =
it the invariant mass my,x = My« < 20000E- i = v ROt o
: i o Ghoeno =R Nonresonant kg, =
B ® cross-checked with raw relative yield e i E
= of Jhpm over JAYK ratio gy EE
. Pk = (371 + 0.09)0/0 2ooooi—_ —§ )
b 10000~ = w
O =
E, +,- = 4 - - : ~ - -
= £ L S * + '
B Dhorm = ]\]J/c,bK+ E1 10 K+ ot b g
7 VR i o e e TR
5000 5100 5200 5300 5400 5500 5600
Bt My K [MeV]

Efficiency ratio ¢,,/€,« .

P . ) 30000?‘ . BI+—> Jl/w k* background-subtracted data é
G © efficiency ratio from MC S - — reweighted B’ J/y K' MC =
E 250005_ o 0:0.0%]® ®2 0 ATLAS _E

® systematic from data-MC discrepancies g 2o000:. e~ TeV.AS bl o,

e L g HE
= ® For B%: 2.7% correction for lifetime 15000 =
; ) . 10000F =

e difference of the B’ mass eigenstates R 1

Source Contribution (%) 0;,, I,é *

ot Statistical 0.8 O  14F ' aga-B =

" BDT Input Variables 3.2 SR R O L Fivii ~ ........ ER

Kaon Tracking Efficiency 1.5 g L IR i N0 5 .* NE E

Muon trigger and reconstruction 1.0 0.15 0.2 0.25 0.3 0.35 04 0.45 0.5 055 0. ;

Kinematic Reweighting (DDW) 0.8 S iy

4" Pile-up Reweighting 0.6 BB Eat 8o T BN T 13 Pty A o 8 i e Y R A e P e T

Marcella Bona ———; : 37




P e = P Ry ? e
_ Signal yield extraction
9 signal yields extracted with a unbinned
= maximum likelihood fit to the dimuon mass
. " fit performed simultaneously in four BDT bins
® 18% signal efficiency
e e Tl T i i el s all s B 1401 T e T
é) - ATLAS e 2015-2016 data : ATLAS e  2015-2016 data 5|
g 600 {5 =13 Tev, 26.3 fb" Tota it T 120K (5= 13TeV, 26.3 fb" o .
% 500:_0'1439<BDT <= 0.2455 __ :cit:i’:fnxbz:zi;‘:zz:d_i 100?_0.2455<BDT <=0.3312 —- Eontin?urT\szckiroundd_f
% 400 i I he s s
300 + 1 ek .
200%— ¢ ; 40%7‘ é
100%, é 20; AT
Rl TR T R %866 500;)....“15"2'56"""5'466""' 56005800
Dimuon invariant mass [MeV] Dimuon invariant mass [MeV]
| 9 signals, B to hh: 3 double Gaussians
9 continuum: first order polynomial

9 partially reconstructed B: exponential
9 semi-leptonic: exponential

ar

! “"'I-l j,:r'r‘;(‘ f‘rﬁ!" "'I’.-F;l’rr ‘(J}E .l"'lJ :!'
Marcella Bonq (QMUL)

o S el 0

Events / 40 Me

Events / 40 MeV

b3
-
i
]
r

L s o
F° BeowwMe ATLAS Simulation T
20— —— Double Gaussian fit Vs=13TeV, 26.3fb" —
[ B® - utu MC i
K Double Gaussian fit e i
15— =
1o £
51 S
%800 5000 5200 5400 5600 5800
Dimuon invariant mass [MeV]
70 ——————— —
r ATLAS e 20152016 data 3
60 (s = 13 TeV, 26.3 fb" Total fit E
50_ 0.3312 < BDT <= 0.4163  — - Continuum background _:
------ b — p* u X background ]
405 """""" Poeaking backg:)ound é
Es Sesa Bs »>u*pw+B ﬁu*u':
30F =
20F =
10F =
55 ; { + } A bl L ]
Ll ! ¥ L&
91800 5000 5200 5400 5600 5800

® 2015-2016 data

Total fit
—— = Continuum background
------ b — p* u X background

Peaking background
s Bioptw B st

|Illllll‘llllllllll\‘llll

isomkiimbasml
5000

5200

5400
Dimuon invariant mass [MeV]

(LT O S T T O
5600 5800

..uR0ke B decays at ATLAS & CMS

e



oBEES.B decays at ATLAS & CMS
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Analy3|s strqtegy for B = K*un at CMS

@ Phys. Lett. B 727 (2013) 77 and Phys. Lett. B 753 (2016) 424
@ A, and F_parameters and differential branching fraction measured

@ no deviations from SM prediction -
.. 9 PLB781(2018) 517
@ fold around ¢ = 0 and 6, = /2 — 6 parameters — still too many
o F,F,,and A fixed from previous CMS measurement "‘"‘
« @ P and P’, measured, A° nuisance parameter
@ g2 range divided in 9 bins:

® 7 signal bins, in each the angular analysis performed independently
- ® 2 control-region bins, for resonant decays B° —» J/yK*/ B° —» Y’K* o
@ flavour assignment: mis-tagged event fraction 14%, measured on MC |

- @ two-step fit performed for 7 (+2 control regions) g bins: t
o ° fit mass sidebands to determine the background shape 7
» fit whole mass spectrum to extract 5 parameters: 2 yields, P, P'_, A> #ﬁ

5 28 WIRAMEE TSRt L L AW Tkl 2 RS R T ?JWM#”H@EW@MWI*%&“”F#
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» Data collected in 2012 at 8 TeV with 20.3 fb' Run 1 data

RN IENG RV

.. .Rote B decays at ATLAS & CMS

- o e RO GAC o i e

Analy3|s strategy for B = K*uu at ATLAS

- vam)
» Measured in 6 (overlapping) bins of g in the range [0.04, 6] GeV?
= ® 4 sets of fits for three parameters (F, , S, and S, with j=4,5,7,8) e
» Selection of triggers with muon p+ thresholds starting at 4 GeV o
- » K* tagged by the kaon sign: ]
= ® dilution from mistag probability included in (1-2<w>): -
v » <w> ~ 10.9(1)% with small dependence on g?
- ® 787 events selected with g% < 6 GeV?
- » Extended unbinned maximum likelihood fits in each of the fit =
g variants in each g2 bin: .
 two step fit procedure: first fit the invariant mass distribution )
#  then add to the fit the angular distributions '“
e to extract the F, and S(P) parameters i
» Signal shape studies from control samples K*J/p and K*y(2S) E

AR A d R FJWM#”HQEW&?MWI*%&“”P’T A
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wiconcimo i OKE B decays at ATLAS & CMS
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B

Fit projections for ATLAS

J fit m(K*uu), cos, , cosbx and ¢ to isolate signal and extract
parameters of interest.
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Angulqr anqu5|s on B - K*MM at CMS

...wBS8,B decays of ATLAS & CMS

2 Two-step unbinned extended maximum likelihood fit performed:

- 2 fit mass sidebands to determine the background shape -
i > fixed in second step >
2 fit whole mass spectrum with 4 floating parameters
2 2 yields + 2 angular param .
 50oCMS 20.5 " (8 TeV) (4, CMS 20.5fb' (8 TeV)
Z FE 1<g’°<6GeV’ = [1<g?<6GeV? -‘
& 400— E E
’ = 400
lc(l) 300— ‘2 =
< = O -
— - > E
200 2
= R A / : = 2001 ,
" .E 10006 7 e E i
<P} L .
> 7 ///V//rl PN IR O | L1 11 iz % 1339 |
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= 51 54 55 s 1 05 1]
m(K utu) (GeV) cost,; |
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qie B decays gt ATLAS & CMS

Strqtegles for data collechon

Scouting
™ U Since 2010, CMS is taking special “scouting” streams: =
J Run reconstruction in trigger farm (muons, jets, ...) .
o o Write object features (e.g., four momenta) rather than the full event **
. J Few KB traded for 1 MB: can write thousands more
U Same now by ATLAS (TLA) and ALICE =
Parking

== Limitation to write 1000 evt/sec is not the trigger itself
-2 The problem is computing resources downstream - disk & CPU power

> 01In 2012, both ATLAS&CMS took more data, counting on shutdown o
computing pledges & opportunistic computing resources to process them

o Extra 300-350 Hz of “parked” data are collected to extend the physics =
program: standard model measurements and searches for new physics 2
U The triggers defining the parked datasets are either a looser version of %
the core physics triggers (for instance with reduced pT thresholds on the  “*
reconstructed objects) or brand new triggers with small overlap with the ’Z
rest i*;g

L SR RS JSCINV L . SASTE RN S ARGy A Tl ?J’Wﬁﬁaﬁﬁﬁtﬁﬂmml*%ﬂﬂﬁfw""
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