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@ S tifr  Introduction: search for New Physics (NP)

Standard Model(SM): / HO y : \
i9g

most successful theory in particle physics up charm top
Deficiencies of SM: @ |- @@ | ‘
. down strange bottom oto U
dark matter, graVIty etc.. 0.511 MeV/c? 105.7 MeVic? 1.777 GeVl/c? 91.2 GeV/c?
.1/2 e/ ;/2 u -1/2 'L e l£
electron muon tau Z boson ) 8
. l£ <2.2eVic? <0.17 MeV/c? <15.5 MeV/c? 80.4 GeV/c? 8
Two ways to search for New Physics (NP) 50 Lo s
Q dechon || e, nes'#:no wooson |

= Direct Search:

Produce the new heavy particles beyond the standard model (SM).

The production cross-section are usually very small.
(heavier is the mass, smaller is the cross-section)

= Indirect Search:

Measure observables of SM processes (mainly rare decay processes).
Any significant deviation from SM prediction would be a hint of NP.

m Studying both processes are important and complementary to each other

[2]




(@ tifr LHC and CMS performance

CMS Integrated Luminosity, pp, 2017, Vs = 13 TeV CMS Integrated Luminosity, pp

Data Included from 2017-05-23 14:32 to 2017-11-10 14:09 UTC Data Included from 2010-03-30 11:22 to 2017-11-10 14:09 UTC
50

[ LHC Dellvered 49.98 fb !
[ CMS Recorded: 45.14 fh !

2010 7 TeV 45. o pb!
2011, 7 TeV, 6.1 b !
2012, 8 TeV, 23.3 b !
2015, 13 TeV, 4.2 b !
2016, 13 TeV, 40.8 fb !
e 2017, 13 TeV, 51.0 !
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Why we can do better at higher energy ?  [4]
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proton - (anti)proton cross sections
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LHC:
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events / sec for £=10" ecm™s”

» because of large production rate

f, (x2, Q?)
& 7
m v @

@
fa (x4, Q%)
» B production cross-section goes up by
almost one order of magnitude higher

compared to Tevatron [ in LHC ~ O(100ub) ]

Flavor Creation (FCR) Flavor Excitation (F_EX) Gluon Splitting (GSP)
Hg b 9 b 8 b i
b b

9 b g 9 a a

- not only the production, but also the final state
IS important.



(C¢if  Events with dimuons from CMS @ 13 TeV  [s]

CMS DP-2015/018

OMEAl N N\ T | a4

v | CMS Experiment at LHC, CERN
\ | Data recorded: Thu Jul 903:1R:32 2015
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Run/Event: 251252 | 244562433
\[ Lumi section: 405
Orbit/Crossing: 106124760 /308 nr=17.09 GeV

K ot
=2 \
T~ clean B*=J/YK* candidate w/
visible secondary vertex
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Events with dimuons from CMS @ 13 TeV  [6]
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CMS DP-2017/029

L=3.9fb" (Vs =13 TeV, 2017)

> 10 Trigger paths
B a0 E CMS -
: 10" E Preliminary — ljp/w
-0(2 108 _? J/'lp B,
P> B B low mass double muon + track
w1 07 §_ o double muon inclusive
10k Z
10°
10*
10°
| | | S paiig I | | | | | - I | | | | | L1 1 I
1 10 10°

u*u invariant mass [GeV]

Many flavor physics analyses depend upon the prompt and displaced quarkonium triggers.
The trigger requirements are tightened due to increased luminosity.
~15% bandwidth is given to flavor physics.
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e These FCNC decays are highly suppressed in SM

= helicity suppressed, by a factor of (my/msg)?

~ forbidden at the tree level in SM, only can proceed through
higher order loop diagrams

= Cabibbo suppressed |Vipts)|?
» Possible new particles in the loops

- may enhance or suppress the decay rates!

« Probably the cleanest rare decay both experimentally and

theoretically

SM Predictions:

Facts about Bsjg = [7]
N
SM
%\t 2 W
W7 > Avavav .4
- t \‘\_\W
b w’ _
—_— N N———— Il
. s v
\. J
-
NP
b U 201010 0
BO, WHT et
d/s t W
: Wit

BR(Bs = M) = (3.66 + 0.23) * [0

BR(Bs = UM) = (1.06 + 0.09) * [0-10

‘Bobeth etal, PRL 112, 101801 2014)
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History of Bsjqa =+ search

NATURE | LETTER OPEN

-+
- v BABEY
m v . 0 + -
E 104} g Observation of the rare Bg” —pu™ ™ decay from the
o *  x combined analysis of CMS and LHCb data
v
(?) y CMS Collaboration & LHCb Collaboration
m ................................................ \ Am" “ c A~ c " .
m - ations ontributions orresponding authors
E Nature 522, 68-72 (04 June 2015) doi:81038/nature14474
u_ .................................................. Received 12 November 2014 Accepted 31 Mangh 2015 Published online 13 May 2015
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VOLUME 53, NUMBER 14 PHYSICAL REVIEW LETTERS 1 OCTOBER 1984
CLEO, 1985: Upper Limit on Flavor-Changing Neutral-Current Decays of the b Quark
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---------------------------------

P. Avery, C. Bebek, K. Berkelman, D. G. Cassel, J. W. DeWire, R. Ehrlich, T. Ferguson, R. Galik,
M. G. D. Gilchriese, B. Gittelman, M. Halling, D. L. Hartill, S. Holzner, M. Ito,
J. Kandaswamy, D. L. Kreinick, Y. Kubota, N. B. Mistry, F. Morrow, E. Nordberg,
M. Ogg, A. Silverman, P. C. Stein, S. Stone, D. Weber, and R. Wilcke'"’
Cornell University, Ithaca, New York 14853




(& ¢ifr Analysis Methodology o]

= Full LHC Run 1 datasets

o Region definitions Invariant mass (GeV)

2 :

3 = 5fb1(Vs = 7TeV, 2011) and 20fb(Vs = 8TeV, 2012) overall window  4.30 <my,, <5.90

= < blind signal region until selection is fixed blinding window  5.20 <m,,, < 545
<« multivariate candidate selection(BDT) BY— p'y” window  5.20 < myy,; <530

B, — p'p- window  5.30< m, , < 35.43
= Unbinned maximum likelihood fit to dimuon invariant mass
= fit simultaneously both Bs — pyup and Bq — up

B )~ B "B Data split in two categories:
’ ep0 Npo gy Lolpp — BY) - Barrel:2 Y in barrel |n|<I.4
_ N fulu g = better sensifivity, om~40MeV
NG, fs ot - Endecap:z| Yin endcap [n|>1.4

= more events, Om~60MeV

= Normalization Sample: B* — |/ K& = pt p- K*

@ measure Bs — pu relative to the normalization channel (minimize uncertainty due to b production
cross section and integrated luminosity)

= nearly identical selection cuts to reduce systematic uncertainties

Search for New Physics with B-decays using CMS data

= Control Sample: Bs = )J/Y @ = p+ p- K* K-

«= calibrate and validate MC

2017/12/11
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* Signal: Bs@) = p

= two muons from a decay vertex

- well reconstructed secondary vertex
= momentum aligned w/ flight direction
= invariant mass around m(Bs(a))

=+ blind analysis

» Backgrounds:

. (from sideband of Bs) mass)
= two semi-leptonic B decays

"+ one semi-leptonic and one hadronic B decay

* Rare single B decays (from MC simulations)

= peaking background, e.g, Bs = K+K-
= non peaking background, e.g, Bs = K-u+v, Ap = putv

---------------------------------------------------------------------------------------------------------------------------------------------------------------------
* *

Mo o
1+ - 4 ‘
B % b. 3 /)),
P . 2 P 4
- %/ p‘ 3 ./)
)

+

Signal Sequential Double b decay

p 7}

.
. .
---------------------------------------------------------------------------------------------------------------------------------------------------------------------
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PRL 111(2013) 101804

= Understanding the background is very important to this kind of rare decay mode
" Plots below show the peaking and non-peaking backgrounds for this channel

peaking backgrounds
CMS L=20fb" (Vs =8 TeV)
> 0.3F
8 : Barrel CMS simulation
10 0.25- B° — K'K’
o i B — K'n
S o0.2f -L B =
O - B - KK
S ] I | —
S 0.15F 1 =K
-8 - B BY — ntw
© [ 0 =pK
0.1 b
© T L e
0.05( 1
O: - = | v 0 0

Candidates/0.025 GeV

non-peaking backgrounds

CMS L=20fb" (\s=8TeV)
22:—
20~ Barrel CMS simulation
18/ B = Ko
- BB = uwy
16:_ DBO_>T|:()M+M-
14;_ DBO — ﬂ:‘M+V
12 B! — Ku*v
- BB — wrwy
100 AR
B BB - K'uu
8E
61

5 52 54 56 58
m, . [GeV]

0
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Invariant w*- mass
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PRL 111(2013) 101804

e The dimuon mass is further sub-divided into (apart from barrel and endcap in 7 and 8TeV) in
bins of BDT(boosted decision tree) discriminant. Uses 5fb' with 7 TeV and 20fb- with 8 TeV data

Events / (0.04GeV) Everts / (0.04 GeV)

Events /( 0.04 GeV )

CMS-L=5fb"'ys=7TeV - Barrel
0.1 <BDT <0.31
30
25
20f
15 T =S
5
1 I - 1 1
L=20fb"'ys =8 TeV - Barrel
250
0.1 <BDT <0.23
ol )
150 + -
—&— dala +
full POF
o SN 8
o d 3
- =  combinatorial bkg
0 -~ semileptonic bkg
= * ' peaking bkg
160 1
L=20fb' s =8 TeV - Endcap
- 0.1 <BDT <0.22
120
100 + +
80 ; & v
60
40
20

49 5 51 52 53 54 55 56 57 58 59
m, . (GeV)

L=5fb"ys =7 TeV - Barrel

’ 0.31 <BDT < 1.00
4
3
2 *
N ot 4 EX2
L=20fb"ys =8 TeV - Barrel
" 0.23 <BDT <0.33

22 L=20fb"ys =8 TeV - Endcap
0.22 ¢ BDT < 0.33

16

14

12

s I

| |

" L

B |
2 Tt e .

49 5 51 52 53 54 55 56 57 58 59
m,,. (GeV)

L=5fb"'ys =7 TeV - Endcap

- 0.1 <BDT <0.26

L=20fb"y¥s =8 TeV - Barrel
0.33<BDT <0.44

L=20fb" s =8 TeV - Endcap

0.33<BDT <0.45

m,, (GeV)

L=5f"y{s =7 TeV - Endcap
0.26 <BDT <1.00

L=20fb"ys =8 TeV - Barrel
0.44 <BDT < 1.00

L=20" ys =8 TeV - Endcap
045 <BDT <1.00

49 5 51 52 53 54 55 586 fi 58 59
m,. (GeV)

[12]
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(L tifr CMS results for Bsjg = u+u-

Experimental Result:

CMS-L=5f"V{s=7TeV,L=20fb" {s=8TeV L = 5fb” (7TeV) + 20fb™” (8TeV)

14 e data El)w — CL, observed
o BR(Bs — p*y-) = (3.0+1.099) X 10-° — full PDF [ ] Expected SMCL =20
O BO—> 0 N
Jr:\:i BR(Bd - |.l+|.l') <l.l x 10-° @ 95% CL 12 BS_)SJ,i. ] Expected SMCL =10
vy = e e combinatorial bkg 08—~ » N\ Expected SM CL median
3 N u I EE semileptonic bkg s
Z o~ | M\ - peaking bkg

Theoretical Prediction: . “F
BR(Bs — p*p-) = (3.66 % 0.23) X 10-9 i o4~
BR(Ba4 — p*p-) = (1.06 £ 0.09) x 10-10 -

0.2—

S/(S+B) Weighted Events / ( 0.04 GeV)

T —

BF(B,—~u'w)

(1]
IS
o
wm
3
..'O!ED . . 2 ok L] O0 = I0.2I I I0.4I I I0.6 0.8 1 \1..2-'_~1.I4. I I1.|6I I I1.|8x10.9
2 e« By — HHU S|gn|ﬁcance: 430 | [ ... ” L BF(B” — u* )
(7)) . . O e Lo [ — T ——
§ J Bd — u u s|gn|ﬁcancej 2()' 49 5 51 : i ) {s=7 TeV, L5 fo! Vs=8 TeV, L=20 fb’!
% — B é .
é __ 16
-IJ-:J N 14|
7 £[1077] Noa Now Ne &80 §
Z’\ BY barrel 0.33 £0.03 0.27 = 0.03 1.3 £0.8 3 1.4 8
= 7 TeV B barrel 0.30 = 0.04 2.97 £0.44 3.6 £0.6 4 E j
q% ¢ B end cap 0.20 = 0.02 0.11 £ 0.01 1.5 £0.6 1 1.2~ -
z BY end cap 0.20 * 0.02 1.28 = 0.19 2.6 +0.5 4 . LM TR S 4
S B? barrel 0.24 + 0.02 1.00 = 0.10 7.9 +3.0 11 ke L BREww)
< ¢ Tev BY barrel 0.23 + 0.03 11.46 + 1.72 17.9 £ 2.8 16 08F-
E B° end cap 0.10 = 0.01 0.30 = 0.03 2.2 +0.8 3 -
v B? end cap 0.09 + 0.01 3.56 + 0.53 5.1*0.7 4 0.6/ \ , :
- \ < ’

0.4 \\
£ 02} / | |
I<\ The reSUIts are compatlble WIth SM expeCtatlons. O:|1 | ‘I“ | I\INI 111 | | II | | 1111 |A/I< | 1111 ]"I/'I | 1 | 1111 |II |1 X10_9
S o 1 2 3 4 5 6 7 8 9 10

T



(@ tifr CMS and LHCb combination for Bsjg =+ [14]

» Both CMS and LHCb data are simultaneously Nature 522, 68-72
. Thitted with BFs as common free parameters cvsmatrouron)
£ . Anunbinned maximum likelihood fit to the . o
2 dimuon invariant mass is done over all BDT bins 50 ggg: g

— - — Combinatorial background

S
o

IIIIIIIIIIIIIII

(12 bins for CMS and 8 bins for LHCb)

----- Semi-leptonic background
— — Peaking background

Weighted candidates per 40 MeV/c?

L1l lllllllllllllllllllllllllll

B L] L] 30:

S observed branching fraction: -

wn 20—

= R 8497) % 107 :

o B(B) —» utu™) = (2.8 _0.6) x 1077 | 6.20 observed of

£ 0 +,,-) — +1.6 -10, : Sy e

5 LB(B —>putpT) = (3-9—1.4) X 1077 300 evidence ) S T oo i S-SR N |

wn ——— - —— = 5,000 5,200 5,400 5,600 5,800

%‘ My (MeV/c?)

8 | — ——

©

o)

£ SM compatibility: 1.20 for Bs and 2.20 for B4 CMSendLHCbQHOm)

v 10 .

8 ]

£ CMS and LHCb (LHC run ) 8 SM and MFV

(a8 a 09 :l T T T | L B UL T B b40 T T T - -1

3 08 q 30 M [ -

v P E = 61 —

HE g 0.6 E_ _f : 10 OI‘ 4 —_ _-

O = El 3 o . . C i

E l% Z-i é_ _é ’ 23(32 —jﬂ*ﬂ') (:50‘9) ’ 2f -

“E 4 c10 - . - . N i
= 03F 5 sf\ |SM ok -
02F- 42 e} 0 0.1 0.2 0.3 0.4 0.5

{ N - - 2. ......................................................................................................................................................

~ - - F %

~— o+ 0 . : H

= 0 9 0 02 04 06 08 P o — 4+, 0 T _ +0.0028

5‘ B(Bg_)#+#_) (10_9) B(Bo—m‘,u') (1 0_9) R - B(BO - l‘ ll‘ )SM/B(BS - Il’ p’ )SM 00295—0w20

N H

Experiment R = 0.14 "00¢ (2.30 away from SM)



1(tifr  Angular analysis of Bo—K*o p+u-in CMS  [15]
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* Bo—=K" py+u = a FCNC process l _d d -
« Forbidden at tree level, but allowed via B0 R
loop diagrams (as shown on the right) b W/? S

 Sensitive to NP through BSM particle in the loop

« Small branching fraction (~10-6)

e Fully described by three angles 6,0, ¢ and g2=m2,
« Boand Be are identified by K and charges

e Observables to be compared with SM predictions:

o Forward backward asymmetry of muons, Ars arXiv: 1710.02846
o Longitudinal polarization fraction of K, F.

© Combination of angular co-efficients, P; and P/

= Discrepancy of the angular parameters vs g2 w.r.t SM might be a hint for NP.

Forward event Backward event

~ b .~ I .
A
- r § §

I_

M o 1
BY rest frame |

R ~ rest frame
L K™ rest frame {




(@ tifr Analysis history [16]

® First iteration of the analysis @ 8 TeV, 20 fb1 [rt8753(2016)424]

o
2 ® Measured Arg, FL and dB/dqg? vs g2
wn
z ® Signal Yield ~ 1400 events
Experiment F. FB 10~°GeV™
p A dB/dg? (1078 GeV 2
MS (7 TeV 0.68 £0.10£0.02 —0.07+0.12+0.01 44+06+04
nbinned maximum likelinoo o three CMS (7TeV)
CMS (8 TeV, this analysis) | 0.7340.05+0.04 —0.16 3 +0.05 3.6+0.3+02
S . CMS (7 TeV + 8 TeV) 0.72 +0.06 —0.124+0.08 3.8+0.4
z variables: m(K+mt-u+Ww), and two angular LHCb 0657084003 0174006001  34-03+08
wn BaBar — — 41+ +01
2 variables eK,el_ in each g2 bin CDF 069491 £008 029792 40,07 32411403
o0 Belle 067:&023) BJ; 0.05 0.26fg;§§+j; 5)3.07 3.0t3;_?i;t30.2
£ Py Co ¢ g SM (LCSR) 0797 3% —0.0279% 467723
7 No deviation from SM prediction M (Lt yhes: Coo B paty
2
O
[
©
o _ ,CMS 205f " (8TeV) 205f ' (8TeV)  ,,CMS 205fb ' (8 TeV)
é <U-0 8:— Data L ‘I“> - —+— Data
> F EZ(SM,LCSR) 8 1o ZA(SM,LCSR )
v 0.6:—(SM, Lattice ) ; v, - Y] ( SM, Lattice )
G 04F 7 = > 8C
£ 02K z
[a % E ‘_I_‘ \ “_g' o
g ; y
-0.2 = RS SR v %% s
Z 2 = ..g:g:g:g:g:gziziziz,:g,,
s -04F = 4 Ay s s
Y oeF 0 25_—1»— Data e s S
S F “E 7Z2(SM,LCSR ) ok
s 08f 0.1 = ( SM, Lattice ) -
q') _1_1IIIII]Illll[llll]lllllllllllIlllll 0:I|ll[|IIlllllllllllllllIIIIIlIlllll O_IlllllllllllllllI|ll||||lllllI[IIII
W 2 4 6 8 10 12 14 16 _ 18 2 4 6 8 10 12 14 16 _ 18 2 4 6 8 10 12 14 16 _ 18
q (GeV? 7 (GeV? 7 (GeV?

® > 30 tension from SM seen by LHCb on P’s observable at g2 < 6 GeV?2 [P o2 (2016) 104]
® Second iteration with the same dataset dedicated to measure P’;and P, with CMS data
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rement of P’s;and P, in Bo—=K*o y+u- 117]
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® Final state has contribution from P-wave (K*) and S-wave

® The PDF has 14 parameters in total: fold about ¢ =0 and 6, =m/2 to reduce them

7~

1 d*r

.

dr/dq® dg’dcos6,d cos O dp 8r

~

9 (2
{ 3 [(FS + Ag cos Oy ) (1 — cos’ 9,) + Ag \/1 — cos’ Ok \/1 — cos’ 0, cos d)]

+ (11— Fg) [2FL cos’ Ok (1 — cos’ 9,) + % (1-F) (1 — cos’ OK) (1 + cos® 9,)

1
ot §P1(1 — F,)(1 — cos’ O )(1 — cos’ 0,) cos 2¢

+2P¢ cos O \/Fy, (1 — FL)\/l — cos’ O \/1 — cos’ 9,cosd>] }

® 6 parameters left: statistics not enough to perform a fully floating fit

® [, Fs and A fixed from

® P’;and P, measured

previous CMS measurement [PLB753(2016)424]

== 4-dimensional unbinned maximum likelihood fit is used to extract P’sand P, in 7 g2 bins.

The fit includes:

1. signal, background and mistag component
2. 3D efficiency function
3. Background fixed from sidebands

p.d.f.(m, cos O, cos b, ¢) = YSC : (5,-R(m) - S7(cos Oy, cos b, ) - ef(cos Ok ,cosb;, @)

M

f
+ —— -S,M(m)-Sf(— cosHK,—cosel,—¢>)-cfw(— cosO,,—cosHK,—fj)))
1—f

+ Yg - B"(m) - BI.COSQK (cosby) - B> 9’(cos 0,) - Bl."j’(d)).
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Events / ( 0.028 GeV )

Events/(0.1)

Measurement of P’sand P, in Bo— K*o p+u-
(contd.)

[18]

Fit projection in 3rd bin 4.30 < g2 < 6.00 GeV2

CMS 20.5 fb' (8 TeV)
L 4.3<q2<6GeV? ¢+ Data
50 7 Total fit
u NN Correctly tagged signal
40F %4/4, Mistagged signal
_ - - - Background
30F l \
20F ' \
10F- . , { {
- \\\\ T .
0 n TS e St te s R A o e PRI
() 5.1 5.2 5.3 54 - 5.5
mK ) (GeV)
50 CcCMS 20.5 fb~' (8 TeV)
4.3 < q2<6 GeV2 ¢+ Data
45 7 Total fit
40 AN Correctly tagged signal
35 #4/4 Mistagged signal
; - - - Background
30
25
20
15k<c - -.
N Do 20 »)oa To3 TeTeTe TeX e K)Q}Qm;o, o n\‘X\. D \\ N

06 -04 -02

0O 02 04 06 038 1

cos(6k)

Events / (0.05)

Events / (0.15708)

arXiv: 1710.02846

CMS 20.5 fb' (8 TeV)
60
4.3 <q2<6 GeV2 ¢ Data
Total fit
50 NN Correctly tagged signal
2474 Mistagged signal
40 - - - Background
30 } l l
yRARANER
10 e s T BRI o
0 %9 PO RPOK Akn\ b2 921 L XA PO AXSE; IO IO NS NN AN AR * h\.
0 01 02 03 04 05 06 07 08 09 1
cos(8y)
CMS 20.5 fb™' (8 TeV)
50§ 4.3 < q2<6GeV2 ¢ Data
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See the backup for projection plots in other g2 bins
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Systematic uncertainties

Results in each g2

Source

(contd.)

arXiv: 1710.02846

P1(x1073) PL{(x1073)

Simulation mismodeling 1-33 10-23
Fit bias 5-78 10-120
Finite size of simulated samples 29-73 31-110
Efficiency 17-100 5-65
K7t mistagging 8-110 6—66
Background distribution 12-70 10-51
Mass distribution 19
Feed-through background 4-12 3-24
b, Fs, As uncertainty propagation 0-210 0-210
Angular resolution 2-68 0.1-12

Total 100-230 70-250

7* (GeV?)  Signal yield P, P!

1.00-2.00 80+12  +0.12109+0.10  +0.10 T332 4+ 0.07

200430  145+16  —0.69 7035 +023  —0.57 1031 +0.18

430-6.00  119+14 40531933 +0.19  —0.96 1037 +0.25

6.00-8.68  247+21  —0471937+0.15  —0.64 075 +0.13
10.09-12.86  354+23  —053 0% +0.15  —0.69 1012 £0.13
14.18-16.00 213+17  —0331022+020  —0.66 *02> +0.18
16.00-19.00 239+19  —053+0.19+0.16 —0.56+0.1240.07
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& other measurements

LHCb: JHEP 02 (2016) 104
Belle: PRL 118 (2017) 111801

arXiv: 1710.02846
ATLAS: ATLAS-CONF-2017-023 (not shown here)

. S0 1.5
3F - CMS o 4 CMS
25F —+ LHCb F 4+ LHCb
- SM-DHMV - —- Belle
2 3 SM-HEPfit i§§* SM-DHMV
1.5F 0-53 4 SM-HEPfit
15— 0 :—
0.5 ;— — '-t- -
s AN 0.5~
o ol [ f*“ - S ;;\r:iT:
-1 §
_15:III|III|III|III|I III|I III|III|III|I _15_III|III|III|III|I III|I III|III|III|I
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

2 (GeV?) g2 (GeV?)

Results are well in agreement with the SM predictions and previous measurements.
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1 (£ tifr Summary [21]

@ TwO main measurements discussed today:

® Bs = e
- The very rare decay Bs = u*u has been clearly observed and the measured BF is
compatible with SM prediction (within 1.20).
- It provides stringent constraints on New Physics models. More data are required
for B4 = u+w observation soon.

® Bo— K*0H+“-:
- Extended measurements are carried out for Bo—=K*ou+u- decay modes. Most of
the observables are found to be consistent with SM predictions.

- More data in next few years would be very crucial for LHC to look something
beyond SM.

Rare decays play an important role in search of physics beyond the SM.
No clear striking signals about NP yet, more data will help to clarify them.
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Measurement of P’sand P;in Bo— K*o u+u-

(contd.)

Fit projection in 1st bin 1.00 < g2 < 2.00 GeV>
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(contd.)

Measurement of P’sand P;in Bo— K*o u+u-

Fit projection in 2nd bin 2.00 < g2 < 4.30 GeV?

Events / (0.028 GeV )

Events/(0.1)

CMS Preliminary
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Fit projection in 4th bin 6.00 < g2 < 8.68 GeV2

(contd.)

Measurement of P’sand P;in Bo— K*o u+u-
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Measurement of P’sand P;in Bo— K*o u+u-

(contd.)

Fit projection in 6th bin 10.09 < g2 < 12.86 GeV?
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(contd.)

Fit projection in 8th bin 14.18 < g2 < 16.00 GeV>
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(contd.)

( tifr

Fit projection in 9th bin 16.00 < g2 < 19.00 GeV2
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CMS future prediction

N. Sahoo

1

Search for New Physics with B-decays using CMS data

2017/12/11

-

. CMS Simulation
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» Expectation assuming SM branching fraction and planned detector upgrade
» Large pile up will affect detection efficiency, tightening selection criteria,
reduce background, better determination of peaking background.
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