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Siegen University

* 16 700 Students

Physics:

* 18 Professors

e approx. 65 post-docs

e Approx. 30 PhD students

e Each year around 30 first-
year students

/| rvau\

i\ .
g N
i

:\ g

g SIS

h 77
A=

o




Berlin

Wiesbaden
Rhine-Main area
| |

m
~31 miles




\_Q,C«W,\ S UNaS VA w L Lo\ daq,?ﬁ

\&m PR ‘S&e@«e}é\c@&, ff\/a\mek,o@\:\»(

LeckCue, 2 V\\X\\,«g &?ﬁ



L echie N




Ui tan, Souele

Vo 8 B couslihioRen  aaiey

\ < A e
\/Q\*\—\ \(Q\LYL = L \/G\\.d\ \/C\Md'L = o N o
qh'- ek S o N\

qd{z& \S\\o )
e < A

L X
\

* *
- O = Vua Vol + Ved\eb N d U 1w



¥ b= S pmp - Pauain

"‘? (WL«> + %(U_M_) +

Auu ll iy = e = wak
Auu

R 1Vl Uia Ve Uea sV ug§ = o

(i\ U  TMechau) S ks

4 N
Slastec k\\ N et
Tl\lepeules

Auu 2 ((ma\‘\ = -QQ xS !,E <Uk~g\)

VPSUAS
s\<\
=N

% R- OLsQ\Q\A%k Ra < Ry

- L & S Ty By L STy RBa L ¢

2
wiedre (\/&f\, Vo ¥ \/c_\:» Veak +\/\C \Ao\’)



v
Vob

Vuok 5 Ucb Uedd 3V Uta

1 A
71 “2
é —b <
4 A
2 *u
[—"




-4

L d
Exp iy

iass&;co&w oA decas

e

Tvee- \e.\.)Q-\ \.QQ @ - \Q)\E,\

.\_Q'P\e\i\c “ =" — TTVV Ry = 1y

< -
g L’Q’\' (\\,‘- ! :&G M’
u <
— (Vay _ o t v

2 L R



S:Lh,{\...\e,P\v\L\Q- R — Ye ve

e

how ~ \e,;écou‘\Q.L :és —-?9; W

S\
@ ) < @Sg
_ - >,

p—

i

o7
N
2
It
&

'?3-——3\,49\'['\,\‘

<1

v Nol

H
d:@g
N
Yo O
(S )
+~ &=
=

p\k







A . Runoas

° \/\ep— o (RROE U \
Les Neudues

. \AQ}P-?\'\,l Qs\L R3O0
Koo



¢/

—

¢/

—



R









':?Eu\%\,q\/\ SR O AR

c .
QL ?Q\J:&u\\/\. QPQJ\,G\%OV&

Elec\vo -Lseoll

o

&
—

3
T

f)

S

MW

A

2N c\.

i\

&

]

4
Qq
Qw

2
2

S
c

—
a N

®3 = \i \o)\/—A Z
a=%

]

&3\ )v-a

.....

.....

n

.....

-----

.....

.....

o b&-k—'\ C .
XX PN ok:ewq%ov NS

&, 93:’ _82"\?" M Se &™ Tq
o ( \+\&C) “‘1‘\3 [li%\\/



Sevileplotne  peaa operalovs

\ Qg = \s ©)v-a (B W

Qe 9)voa Ve

\] 4+

\l
WA
) L
SNSIINAN

\/

aq

S.. o {C\(p‘)@x 4 Cy (W) Q4.

| C— CE—
c\“=~ LSS — \/9 z—. C'_L(V3 QAl
00\ G000 00000







Lechudwes 2t \“\'\X%&&_%‘g A Xne %«;&z&_@i

S
MY
&
B



%3\\_\ = ?_\%5%’ cigg

—_—

YL E Ve = @\%g

NN\



<L
N2

AVl = SH\')_S\‘ + O (l—ﬁ_\z B

<L
N

AL = 2 &V\f\cos@?\sl) + O ([’rﬁ)

SO v\ Q— %»



ol AE\S{. cos. A\;\jh
Te S
- s\ A\—\ StA A:f
%—('\) =, See = g \S\WL.oREQ

r<§3@\——>$) = lﬁ{‘{’% 1+l

2. c
V'k _ _’_\/}\{\
{co&\/\ AA\sT f \’}J"V‘ cos AVt

- S TR e A el W A“SJ“%

(\—)Q_QS>



BHe = &8 [ e R

Re=<S [ ReklB> g = < ([ 2e>

AL
ﬁ%‘%’@

< / < 7,
7/ N w—




How Y0 measuwe AtTl?

How Y0 calculate at\?



G < S N
rY S 3 S
G < S <
RENIE Y

< S s S
G G

&

e |

)

«

&

l

«



SR = /}\UT F<U\U‘3 N >\\& JXQ? g\-\\Q)‘* M FQ“\“C)
EADAF(eD) * XS (e ) * A Flad)
EANAEC W) F A RS (k) F N FGRY)

KT = VB
/>\Q= VZ"; \/cJo

e = VB Ve

=> My, = %’I[Rc\d‘ 25w > Flawd
+ 200 | BCe@)~Fiw) ysiud)-Fle®) |,

+ ')*{’T[F<C\C3‘ 2.F\ant) = F(t‘t\lB









Averoqg \odt‘cu&g S \M\:; JIA0X
070" - EERREEE )
i HFLAV 10xerror >
+ ( ) g\ea?ff' _
FLAG '13 P
065 ~oITTTTTTTTTTOS !
i FLAG 19 - FNAL/MILC'16 -
.7 RBC/UKQCD '19 4
~— 0.60 i 1 Sumrules'19 ey // .
IU) e "
S .
ko] 3
= F
<d 055" 2
0.50 ]
045/ ]
21 22

A0
- \az_

NWoRZ
C,L\}\"c\'w

) e

Qo e R



d I X1V > hep-ph > arXiv:1712.06572v2

High Energy Physics - Phenomenology

[Submitted on 18 Dec 2017 (v1), last revised 15 May 2018 (this version, v2)]

One constraint to kill them all?
Luca Di Luzio, Matthew Kirk, Alexander Lenz

Many new physics models that explain the intriguing anomalies in the b-quark flavour sector are severely
constrained by B, -mixing, for which the Standard Model prediction and experiment agreed well until recently.
The most recent FLAG average of lattice results for the non-perturbative matrix elements points, however, in
the direction of a small discrepancy in this observable. Using up-to-date inputs from standard sources such as
PDG, FLAG and one of the two leading CKM fitting groups to determine AM$M, we find a severe reduction of
the allowed parameter space of Z’ and leptoquark models explaining the B-anomalies. Remarkably, in the
former case the upper bound on the Z’ mass approaches dangerously close to the energy scales already probed
by the LHC. We finally identify some model building directions in order to alleviate the tension with B; -mixing.

Comments: 12 pages, 5 figures. To appear in PRD, matches the published version up to the title
Subjects: High Energy Physics - Phenomenology (hep-ph)

From: <prd@aps.org>

Subject: DP11848 Di Luzio

Date: 8 February 2018 at 17:08:14 GMT
To: <lucadi-luzio@durham.ac.uk>
Reply-To: <prd@aps.org>

Re: DP11848
One constraint to kill them all?
by Luca Di Luzio, Matthew Kirk, and Alexander Lenz

Dear Dr. Di Luzio,

Please suggest another title for the above paper that reflects
more

accurately the content of your manuscript and which facilitates
information retrieval—-lysically more informative
title

without reference to violence.

Yours sincerely,

Mz [TeV]

Updated B,-mixing constraints on new physics models for b — s£* £~ anomalies

Luca Di Luzio (Durham U., IPPP), Matthew Kirk (Durham U., IPPP), Alexander Lenz (Durham U., IPPP) (Dec 18,
2017)
Published in: Phys.Rev.D 97 (2018) 9, 095035 - e-Print: 1712.06572 [hep-ph]

pdf & DOI [= cite %) 116 citations
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KO: strange particles
CP violation in kaon decay

kTeV & NA48
Phys.Lett.B 465 (1999) 335
Phys.Rev.Lett. 83 (1999) 22

BO: Beauty particles

CP violation in B° decay

BaBar & Belle
Phys.Rev.Lett. 93 (2004) 131801
Phys.Rev.Lett. 93 (2004) 191802

B*,B: Beauty particlds

CP violation in B*, B? deca

LHCb
Phys.Lett.B 712 (2012) 203
Phys.Rev.Lett. 108 (2012) 201601

DO: charm particles

CP violation in D° decay
LHCb

Phys.Rev.Lett. 122 (2019) 211803
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KO: Strange particles
CP violation in kaon mixing

Cronin and Fitch
Phys.Rev.Lett. 13 (1964) 138

BY: Beauty particles

Time dependent CP violation

BaBar & Belle
Phys.Rev.Lett. 87 (2001) 091801/2

a
BO.: Beauty particles

Time dependent CP violation

LHCb
JHEP 03 (2021) 075







