George W.S. Hou (& #74)

National Taiwan University

on behalf of the CMS Collaboration

CMS flavor George W.S. Hou (NTU)


http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

CMS

Cornpsast Moo Solerid

CMS PAS BPH-15-00%

[additional figures]

2417 (13 TeV) 2.7fb' (13 TeV)

= o = =
§ 6000 CMS 20<p, <21 GeV g 450~ CMS 22.5<p, < 25GeV
o C Preliminary lyl <03 o 4pof Prefiminary |yl <0.3
- F ¥2indf = 0.98 = E ¥2indf = 0.79
I 5000 Ny E
o 350
‘g u — Total fit % E — Total fit
© 4000 -+ Background O 300F- .- Background
i L @ E
r 250
3000 200;
2000 150F-
- 100
1000F-

50

1000

Events / 20 MeV

400

200

I\Il\l\‘!\l‘ll\ll\ll\!l

22 < p, < 24 GeV

T TTI

0 L CT YT PR I ¢ L 0 I | e b b by
29 ? 200 3':1’11’ ?h1v5ariaﬁNé2[SGeV] 30 37 3-7;1'11' in\?é?iant ngs [GeV]
/o10 N / 2.7 fb™ (13 TeV)
= .
% = Trigger paths  C\|S DP-2015/055
S . oF CMS -
Z 107 g Preliminary JIY B Ay
— - lp'
&2 8 L ¢ B,
S 10F V) m— Y
> . = Y B low mass double muon + track
L 1 0 E s double muon inclusive
2.7 17 (13 TeV) E w
CMS 6
Preliminary 1 O z
10°

lyl<0.6
¥3ndf = 1.0

— Total fit
round

\

I
u'w invariant mass [GeV]

—_
(@)
S

10°

N.B.

https://twiki.cern.ch/twiki/pub/CMSPublic/PhysicsResultsBPH/dimuons_13tev_25ns_2p b

1 10 10?
See CMS-DP-2016-016 for 2016 data. W INvariant mass [GeV]



http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

Cis, !

Outline

L Bs— 'y & By — p'w
Run 1 Highlight; SUSY relevance? Prospects

(8 TeV) angular analysis
3. ps & Al

8 TeV; Bs— J/ym'm Brin f,(980) region

4. Recent results [0y at 13 TeV (p. 2)
observation of Y'(1S) pair production; og. at 13 TeV

5. Discussion and Conclusion
CMS flavor  George W.S. Hou (NTU) _____ SUSY, Melbourne, 4/7/2016 3 _


http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

1. Bg—» 'y & By — p'y

-cewmw\s Ttlavor 09000 {(=-€0rae vv.S Hotlr (NIt)y) SLULISY Vielbotirne 4////)16 4


http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

First CMS + LHCb combined publication = _ .~ ="

Bs —> Ui

(0.04 GeV

vents /

Nature 522 (2015) 68-72
May 2015

s Weighted

'(S+B

S/

57 5 5.9
m,, (GeV)

c > :
8.y ! 2]
E10 R ek
g o SR 1
. t =
e @10} 7 o R 3
I__‘ E 10 ! E a
+ = 10%
M space 5 10%
T 1.0 x| |
. 0107}
: EXCLUBED g a
= o s| + cLeo Do oS do
m \L %10 Elowouat m LHCb ',E )
X o5 S  H & cor e CNS SM: B? — ' Ty
= 107 v ATLAS LS s L
- m ¢ Belie -
|U"‘ A SM: B° .'.:1'_' L
0.0 : : : ; 1985 1980 1985 2000 2005 2010 2015
0 RSc 10 20 30 40 Year

10° x BR(B, 1) " @ 10/27/2015, CMS RRB



http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

B —» 'y & By — p'y

i

e
S

o

b
S

1
D

—
-

-d

e
Q

oo

b
S

S
©

BR UL(95% CL) or measurement

—

S
—h
o

Y.
A ARGUS 1 BABAR
« CLEO o DO
v UA1 m LHCb
+ CDF e CMS
v L3 ¢ ATLAS
A Belle
T T S S R B
1985 995

2012 2013 201

SM: B — u*w

1411.4413


http://www.ntu.edu.tw/chinese/PageN.php
http://www.ntu.edu.tw/chinese/PageN.php

Cis, |

Bs » W' & By — 'y

CMS + LHCb: Full Run 1

1411.4413 > Nature 2015
CMS and LHCb (LHC run 1)
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One paper in (exotic) SUSY, by Dutta and Mimura » ~37xSM
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MFV: Minimal Flavor Violation (only CKM as source): 0807.5039 etc.
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B — u'y” & By — p'y prospects
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C(bh N(B) | N(B%) | 6B(BY = pu~) | 6B(B° — ptu~) | B sign. e
20 182 |22 | 35% =~ 100% 00— 150 | > 100%
100 159 |19 14% 63% 0.6—2.50 | 66%

300 478 | 57 12% 41% 15— 350 | 43%

300 (barrel) | 346 | 42 13% 48% 12— 330 | 50%

3000 (barrel) | 2250 | 271 | 11% 18% Ge_s00] 21%

Even By — p'u™ at SM Br can be observed at Phase II
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B® — K(K'm")u*p™ angular analysis (8 Tev) (i)
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PLB 753 (2016) 424
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1430 signal events in fitted data
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Cs,

— KKt )" s combining 8 & 7 TeV

PLB 727 (2013) 77
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3. ps & Al

¢s =~ —2fs, where fs = arg(—Vis V?b/vcs ij)
SM: 25 = 0.03637) 012 rad
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B. — J/w¢(1020) — p U KK (8 TeV)
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| ¢ & AT, result |
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B; — J/ym*m Br measurement in f,(980) region
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Consistent with theoretical prediction, and with other measurements.

CPV measurement in B; — J/yf,(980) — p'pm*n possible (not easy)
with angular analysis + tagging.
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4. Recent results

» Observation of Y(1S) pai
008

With 20.7 fb~1 at 8 TeV,

r production CMS PAS BPH-14-

observe 38 £ 7 Y'(15)Y(1S) events

[Y(1S) — p"u’] and local significance > 50.
N.B. J/w pair production is observed by LHCb and CMS in pp collisions
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Discussion and Conclusion

> P;' is being pursued;

> Flavor naturally extends to Top (FCNC/FCNH) and Higgs (uT).
No time to cover (and not my charge). "Orthogonal” to SUSY.

e B. — 'y observed (together with LHCb) with Run 1 data;
By — u'Y shows hint above SM expectation.
Run 2: former would become measured by single exp't;
definitely pursue latter!
e B° — K™u"u™: Run1 angular analysis measurements.
Continue at Run 2, including Ps'.

* s & Al main contributor using Run 1 data.
Continue at Run 2 (nice if B, — J/wf,(980) — p'pm*m can be done).

v\

Aim is SM, Game is New Physics.
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