
 Theory Summary                                        George W.S. Hou (NTU)                FPCP@USTC, Hefei  5/25/2012   1  

 Theory Summary (a Perspective 
  

 

 
 

May 25, FPCP2012 @ USTC, Hefei, China 
                                     

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


 Theory Summary                                        George W.S. Hou (NTU)                FPCP@USTC, Hefei  5/25/2012   2  

Outline 

I.   Intro:  Towards “Paradigm Shift” 
       Waiting for Godot at the LHC ... 
  

II.   Our Normal Science ― A Summary 
               Spectroscopy 

                        CKM                                   PMNS 
                         NP? 
  

III. Hopes and Wishes for “Paradigm” Shift 
          ― A Perspective 
  

IV.  Conclusion:  Don’t hold your breadth 

http://www.ntu.edu.tw/chinese/PageN.php
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 I. Intro:  Towards “Paradigm Shift” 

Once upon a simpler time: 

Trabelsi (KEK) 

KM  Nobel’08 

 CKM Paradigm  

A recount of Nobel’08 given 
at FPCP’09; see 0907.5044 

Just two years  
after running ! 

(Still) Waiting for Godot at the LHC ... 

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


 Theory Summary                                        George W.S. Hou (NTU)                FPCP@USTC, Hefei  5/25/2012   4  

 I. Intro:  Towards “Paradigm Shift” 

Waiting for Godot at the LHC ... 

Vladimir:  searches for meaning and purpose 

Estragon:  statement on ignorance of man 

http://www.ntu.edu.tw/chinese/PageN.php
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 II.  Our Normal Science ― A Summary 

Spectroscopy Onia 
production 

 CKM  

B/D  semi. lept. 
 

B/Bs  hadronic 
  

          6q-eff. 
 

D DCPV Diff. 

K 
 

(H.I.) 

 NP  

ideas & 
directions 

 PMNS  

(vn) 

T2K 
 

D.Chooz 
 

DYB 
 

RENO 
 

... 

New Facilities/Upgrades 

Direct Searches 

Lattice 

Specific 
 

Modes 
 

& 
 

Processes 
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Expts 
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Spectroscopy Onia 
production 

 CKM  

 
 

(H.I.) 

 NP  

 PMNS  

(vn) 

Lattice Since 2003 from X(3872), 

now a complete XYZ  Zoo, 

not  quite understood. 

Charm more mature 
than bottom. Watch 

the next 5 years Ryan 

        , 
  

@ ATLAS/CMS. 
Healthy ! 

JX Wang 

Hyperactive because of abundant data (Russ), 
  giving “continued guidance” of TH. 
A sample: 
  * KT Chao and collaborators 
     PRL’06;  ’07;  ’09;  ’11 
  * B Gong & JX Wang  
     PRL’08;  ’08;  ’09 
  * Butenschön & Kniehl 
     PRL’10;  ’11;  ’11;  ’12 

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

 NP  

 PMNS  

(vn) 

 
 

(H.I.) 

 vacuum mystery (Strong CP) 
  

  ➜  Disoriented chiral condensate (DCC)  
       from H.I. collision   
  

  ➜  Local Parity Violation (LPV) 

Kharzeev-McLerran-Warringa (2007) 
Fukushima-Kharzeev-Warringa (2008) 

Chiral Magnetic Effect 
  

   ➜ Charge Separation Fluctuations 

Expt:  How to separate it from the flow? 

Fukushima 
WAY TOO LARGE ! 

 But, the Fat Lady* has already sung. 
 It is over:  Bad cable attachment. 

* “It ain’t over ’till the Fat Lady Sings” (Opera) 
* N.B.:  Seemingly no Fat Ladies in Hui Opera 

Observation of hundred TeV n’s 
   ➜    d < 10-12 

Cohen 

http://www.ntu.edu.tw/chinese/PageN.php
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B/D  semi. lept. 
 

  Our Normal Science ― A Summary  

B/Bs  hadronic 
  

          6q-eff. 
 

D DCPV Diff. 

Ricciardi Lüth 

El Khadra 

Lattice 

Which Choice?  Concerns NP Scenario         (Return to later) 

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

Lüth 

New BaBar Result Reported! 

 3.4 s combined !  

Mismatch of  
preferred                

excludes Type II 2HDM 
w/ probability > 99.8% 

“theoretical element” 
 ~ corrected mistake of theorist 

Astounding ! 

Belle, please check. 
Theorists, too. 

what if they met ... 

http://www.ntu.edu.tw/chinese/PageN.php
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 K   Origins of CKM 

D’Ambrosio •  Supersymmetric Flavour Problem     ↷   rudiment  MFV 

       (my wording) 
Goudzovski 

~ 

Masiero, Paradisi, Petronzio 
PRD’06,  JHEP’08 

Skipped details here,  
but clearly people are  
pursuing this H+ effect 

BaBar claims ruling 
out whole thing ! ➜ summer 2012 

http://www.ntu.edu.tw/chinese/PageN.php
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KOTO timeline  
courtesy Taku Yamanaka 

Mescia-Smith  plot 

NA62:  O(100) K+ decays with ~10% background 
            in 2 year data taking  ➜  first technical run starting in October 2012 

KL better  
probe of NP 

“GR Bound” 

http://www.ntu.edu.tw/chinese/PageN.php
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B/Bs  hadronic 
  

          6q-eff. 

•  Hot subject in first half of 2000’s, during rising phase of B Factory Era 
  

•  But QCDF turned “process-dep.”; pQCD under-recognized; 
          SCET a pretty fascade (in my mind), but got  DAKp  all wrong (no return). 
 

I cannot do justice summarizing, so 

You wonder how Rumsfeld would feel. But certainly awed by the colored coded words ... 

Cai-Dian Lü 

http://www.ntu.edu.tw/chinese/PageN.php
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B/Bs  hadronic 
  

          6q-eff. 

If I cannot do justice summarizing  Hadronic B Decay Theory, it is impossible to  
    summarize the 101 pages (well, 2/3) of new 6-quark eff. Hamiltonian approach 

F Su, YL Wu,  C Zhuang, YB Yang 
IJMPA’10, J.Phys.G’11, EPJC’12 

•  Different from QCDF, pQCD and SCET, but seems a mixture (of NF, too) 
  

•  It is certainly nontrivial to construct a competing theory 
  

•  Like all others, needs verification (proof), counting # of assumptions,  
 

   check predictions, etc. 

. . . 

http://www.ntu.edu.tw/chinese/PageN.php
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 D DCPV Diff.: DACP  

Frenzied theory activity in past ½ year:        EQUALLY SM, NP; or BOTH  (the *’s) 

LHCb 

Congratulations to CDF for being competitive ! 

since FS Yu / CW Chiang:  in poster session Vagnoni 

http://www.ntu.edu.tw/chinese/PageN.php
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Gronau (tuned to allowed decays) 

naively tiny 

 HY Cheng:  what about SU(3) breaking in E ? 
 Gronau:       simplifying assumptions ... 

...  
déjà vu 

•  Once upon a time, there was (still is)  DAKp  problem 
  

      ➜  Could be due to Enhanced C (Color-suppressed Tree, naively tiny ...) 
  

•  Many more Theory papers to come on  DACP, but hard to settle 
 

      ➜  Cannot point back to “What NP?” ...  but predictions of models should be followed 

http://www.ntu.edu.tw/chinese/PageN.php
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  Our CKM Paradigm:  the global fit 

Used to find “tension” and constrain NP 
Descotes-Genon 

[De Bruyn et al 12] 

“Buras”  

Will return to these in 
my own “Perspective” 

http://www.ntu.edu.tw/chinese/PageN.php
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 Emerging “Mirror” Paradigm:  PMNS 

Roderjohann 

PMNS 

CKM 

The Postman  
Rings Thrice 
for neutrinos ! 

Not quite 
anticipated. 

Makes much possible for n physics,  
but not yet “FPCP core business” ... 

but, a link 
emerges w/  

large 13 

SUSY SU(5) with  
RH neutrino 
Hisano, Nagai,  
Paradisi, Shimizu '09 

Generic? 
MFV  in  lepton sector 

Cirigliano, Grinstein, Isidori, Wise 

Chakrabortty, Ghosh and Rodejohann, 1204.1000 

Renga 

http://www.ntu.edu.tw/chinese/PageN.php
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http://www.ntu.edu.tw/chinese/PageN.php
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Soni I agree! 

•  sin2b  vs  Vub  

•  DACP and U-spin breaking  

➜  “Perspective” 

Linked? 

solve hierarchy  
and flavor puzzles 

Probably lower since LHCb forces         smaller 
  

[current limit  < 0.0024,  CMS’12  (Chiochia)]  

from 4G? I would not bet on it. 

Arhrib  & WSH  ’06 

U
ni

ta
ri

ty
 B

ou
nd

 

http://www.ntu.edu.tw/chinese/PageN.php
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  Our Normal Science ― A Summary  

Spectroscopy Onia 
production 

 CKM  

B/D  semi. lept. 
 

B/Bs  hadronic 
  

          6q-eff. 
 

D DCPV Diff. 

K 
 

(H.I.) 

 NP  

ideas & 
directions 

 PMNS  

(vn) 

Lattice 

Fukushima Cohen 

Ryan 

JX Wang 

Cai-Dian Lü 

YL Wu 

Ricciardi 

Gronau 

El Khadra 

D’Ambrosio Descotes 
-Genon Roderjohann 

Soni 

t/H 
m 

t 

Where is my New Physics ? 

http://www.ntu.edu.tw/chinese/PageN.php
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Sage of Flavour 

AJ Buras & J Girrbach 
1204.5064  

http://www.ntu.edu.tw/chinese/PageN.php
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 III. Hopes and Wishes for “Paradigm” Shift 
  ― A Perspective 

My Personal Godot Sightings ...  

Equal Amount of Data (SVD2 !) in 
2003-2004 gave Opposite Sign 
(checked: prob. ~ 4% .... ) 

Continued to fade, till this day. 

Both cited by Wilkinson 

his markings 

N.B.:  Both analyses done in my direct group 

http://www.ntu.edu.tw/chinese/PageN.php
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 III. Hopes and Wishes for “Paradigm” Shift 
  ― A Perspective 

Not so fast! UTfit performed a valuable service to the 

community by highlighting this intriguing hint, but 

combinations are best left to the experiments 

themselves 

history reviewed by many speakers here 

Went to Fermilab and CERN  
to evangelize in 2007; 
then came 2008 ... 

Experiment Firm. 

By nondecoupling of t’ (and b’), the 4G 
effect in EWP for DAKp  problem: 
  ➜   Large Syf;  
        D mixing with small TCPV; 
        Very Enhanced KL → p0nn 

       ... 
  

I embarked on studies of 4G that 
might be behind EWP Enhancement 

  [also C] 
WSH, Nagashima, Soddu 
PRL’05, PRD’05;  PRD’07          

http://www.ntu.edu.tw/chinese/PageN.php
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 We’ll still wait for Godot. He’ll come tomorrow. 

Some Comments 
  

 •  
 

•             dubious:  Need both   large  sinfs 

                                        and large  DGs 

dubious:  Need tree level effect, but NP seems above TeV Scale ...  Tough ! 

both ruled out by LHCb 
Y Xie 

A detailed study of bs(bar) -> csc(bar)s(bar) decay data 
found no indication of OPE violation            [Chua, WSH, Shen, PRD’11 ] 
  

NP in Bs decay discussed by Descotes-Genon and Soni , but reminds me of Ds → mn ... 
   

        At FPCP2008: “The Lord would be malicious if NP appears in Ds → mn”, I said; 
  

         “Thank you, Albert !”, Sheldon Stone shot back    [disappeared by FPCP 2010] 

•   The LHCb Trio:   sinfs;   Bs → m+m-;   AFB(B → K*0m+m- )  Now All SM-Like ... 

Mild hint of suppression below SM!             [WSH, Kohda, Xu,  PRD’12 ] 

•   “Flavored” SUSY:   Light Stop breaks MFV;   Any FPCP Predictions? 

•   Higgs as Godot:   2.x, even 3s, is nothing.  Maybe another “Pozzo”  (or “the boy”) 

 But, Higgs or No Higgs (know December), will impact FPCP !! 

S. Beckett 

http://www.ntu.edu.tw/chinese/PageN.php
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•   Old Tensions:   e.g. 
 

    Or, 
 
 
 
 
 
 
 
 
 
   But,   B → mn     almost touched by BaBar/Belle. 
  

   Super B Factory (2015 for Belle 2) would unravel it “immediately”. 
   Totally different systematics!   

 An Illustration towards 2015+ 

Which One ? 

 No serious sign of Godot in FPCP ... 

Roderjohann;  Soni 

Lüth 

Hara 

http://www.ntu.edu.tw/chinese/PageN.php
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  IV. Conclusion:  Don’t hold your breadth 

•  No Sign of Godot in Flavor Physics;  LHCb eliminated them 
 

•  Remaining tensions await 2015 
 

•  The Would-Be-Godot, the Higgs, may turn out a Pozzo 
 

•  Hold your breath until December, 
     then exhale, and breath normally. 
   Until 2015. 

 Meanwhile, we do have Rio to look forward to ! 

  I will be Most Glad if the “predictions” above are falsified; 
  It might well happen given the Success of Altarelli and Teubert in 2011. 

http://www.ntu.edu.tw/chinese/PageN.php
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 KOTO “Year” definition  (courtesy T. Yamanaka) 

http://www.ntu.edu.tw/chinese/PageN.php
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Sheldon Stone, FPCP 2010 

 New Physics in Ds → mn?     vs  fDs 

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

