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Schedule for today

* No more questions...

Bud Spencer 31. Okt. 1929 — 27. Jun. 2016

Searches in specific
extensions of the SM Higgs
sector

‘ Generic searches

Higgs properties &
implications
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The discovery...
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* A known suspect (within 10-30% accuracy):
Single particle? v

* checked mass

: * checked couplings . )
Spln & CP? ! Decay width* \/
* Spin-1 and 2 excluded. ) gllj\lﬂ ijﬁﬁ;}?ﬁ::er

* CP-even.
* CP-odd admixture of up \
to 50% still possible.

Mass? \/
Coupling . 125.09 GeV one of
structure? the best known
parameters in SM.

* Non-trivial coupling
structure of a SM-like
Higgs boson.

* No sign for deviations
so far!




Directives for 2016++

Explore what we have:

Pseudo- Observables/

Cross sectlons
* fiducial
* simplified
 differential
“up for 2016++”

do/dp!(fb/GeV]
pv

EPJC 76 (2016) 13

CP-measurement

* Hope forH — 77
* Clear prospects.
 Still experimentally

very challenging. Higgs self-coupling

“endurance required (>2018)”

* Studies for upgrade
proposals.

* LHC project for 3/at.

“beyond scope”

Out for the unknown:

Precision on couplings
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Expected deviations in models:

gvv Suu 8dd, e Zhhh

mixed-in singlet 6% 6% 6% 18%
composite Higgs 8%  O(10%) O(10%) O(10%)
MSSM < 1% 3% < 10% 2%

Heidi Rzehak (2013)

Extensions of the
Higgs sector:

* additional singlet(s)
* additional doublet(s)
* additional triplet(s)


https://ilcagenda.linearcollider.org/conferenceOtherViews.py?confId=5840&view=standard
http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-14-016/index.html

Why it is not THE Higgs boson (of the sm) "

XIT

Karlsruhe Institute of Technology

Gravity is not included in the SM.
The SM suffers from the hierarchy problem.

Dark matter is not included in the SM.

Neutrino masses are not included in the SM.

There are known deviations in a, = 2+ 2

from the SM expectation (3.6 unresolve

What we have found and
measured for my.

[ —

500 |

Higgs mass (GeV)

S

100 |

0/1£000/4d-day:nixie

Different levels of fine
tuning in the SM.

There must be physics beyond

the SM!
* At what

scale does it set in?

(How) Does it influence the
Higgs sector?

™ Arguments stolen from S. Heinemeyer (HH Higgs workshop 2014)
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http://arxiv.org/abs/hep-ph/0003170
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Space left for new physics in the Higgs sector ..\X‘(IT
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arXiv:1606.02266 (submitted to JHEP)

* Couplings are determined within
+10...30% accuracy.

* Allows for contributions from
additional Higgs bosons with
couplings at this order.

* These can be searched for e.g. as
simple additional SU (2) 1, singlets.
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High mass Higgs boson search in WiWWand 77 ﬂ(“.

Karlsruhe Institute of Technology

e Search in mass range of my = 145...1000 GeV.

* Combination of several channels in WW and ZZ (— 55 channels/categories).

e, [ ] Uncertainty
AT H(400)

J H H Exclusive No. of My range iy Merged Jet event Categorles
~ | decay mode production final states channels [GeV] resolution inWWw:
w0 X
| WW — fvév  untagged ((ee, up), ey) + (0 or 1jets) 4 145-1000 20% -
(o) -
< VBF tag ((ee, ), ept) + (jj)ver 2 145-1000 % 20% - cms 193107 (8 TeV)
| WW —/lvqq untagged (ev, uv) + Gi)w 2 180-600 5-15% [© 700 4y ww s wvd 4 Observed
a untagged (ev, uv) + (w + (0+1ets) 2 600-1000 © 5-15% g 0+1-jet |
£ VBF tag (ev, pv) + Mw + (ji)ver 1 600-1000"  5-15% el merged-jet category Wriets
S| ZzZ 52020 untagged e, 4p, 2e2u 145-1000 12% » B vwwwzzz
VBF tag (4e, 4, 2€2) + (jj)vpr 3 145= =2% - CNS = [
untagged  (ee, ppt) + (Th Ty, TeTh, TuTh, TeTy) 8 200-1000 10-15% * > °>3 I:I .
7Z — 202v  untagged (ee, fpt) FYQor = 1jets) 1 200-1000 7% S o HoWW > w I Single top
VBF tag (ee, j11t) +NQVEF 2 200-1000 7% S e+, 2-jet [ ] Uncertainty
77 —202q  untagged (ee, ) + (jj)%’l' 6 230-1000] 3% O 351 merged-jet category
12b
untagged (ee, ) + 1(])1:,2 @ 6 230-1000 ¢ 3% 2.k | e 0 - oF H(800) x 5
VBFtag (e, ) + (A " % + (jj)ved 6 230-1000 ¢ 3% o — - VBF H(800) x 5
VBFtag  (ee, yy/) )22 225 1 (i) yop 6 230-1000 € 3% 111 25
“EW singlet model interpretation stpfts at 200 GeV to avoid contamination h(125).
b ; ;8T ‘
600-1000GeV for s = 8TeV anf. CMS 51 (7TeV) + 1971 (8TeV) 600 700 800 900 1000 1100 1200 1300 1400 150
“For /s = 8 TeV only. > 20——F T T T GeV
S| H52Z 52 2t ¢ Observed — My [GeV]
[ 10°; CNIS 9.7 10" (8 TeV) o T [z I
© [ H-ozz-2l2q -+~ Observed PREs Wz x .
(5 L[ dilet,0btag [ Z+jets c I |
O 10° W i o [ Jm, =350 Gev 600 700 800 900 1000 1100 1200 1300 1400 150
L F [ ] My [GeV]
- e, T ZZ+WZ iy
£ 10° f " 10
(O] E
o
"

m*TT f | ] ;
T N B I \*TT*H 0 200 400 600 @860..‘100(:

9 200 400 600 800 M, [GeV] Institute of Experimental Particle Physics (IEKP)
m,, [GeV

nd



http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-13-031/index.html

Additional SM-like Higgs boson? ..\\.J(IT

Karlsruhe Institute of Technology
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* Additional Higgs boson with same production cross section and BR as expected for
the SM (for given mass value).
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http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-13-031/index.html

EWK singlet admixtures?

Additional heavy
Higgs (H) that
mixes with ~(125).

. CNIS up 0 5.1 fb (7 TeV) + up to 19.7 o (8 TeV)
O —Obs., B,y = 0.0 -- EXp., B, = 0.0 * Unitarity constraint:
0.6 —Obs., B,y =0.2 -- EXp., B, =0.2 C' : coupling to h
—ObS., Bnew - 0-5 - EXp., Bnew - 0-5 C/: Coupling to H
''''''''' =Tgy(Brew=05)" ~ ] T 02102 =1
0.4 — couplings of A re-
duced by coupling to
H.
v e * Allow additional BR for
025 v non-SM H decays:
s W =C2(1 - BRpew)
0 I | 1 1 1 1 1 1 1 | F/ — (1_1—‘6'?72]\{)’61‘0)
200 300 400 500 ©6R0 700 1000
JHEP 10 (2015) 144 m,, [GeV]
Unitarity bound for: Boundary for main
Pri2s) = 1 £0.14 assumption of analysis:
20~ C?|, _ <0.28 I <Tsm (based on CMS

1"

limit on BRBSM S 0.5(95%CL)
from couplings)



http://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-13-031/index.html

High mass Higgs boson search in 77

Search in mass range of my = 150..

.850 GeV.

* Combination of four sub-categories.

* Analysis strategy same as for SM Higgs search.

PLB 750 (2015) 494
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http://dx.doi.org/10.1016/j.physletb.2015.09.062

Space left for new physics in the Higgs sector

Exotic decays of the observed Higgs boson.

* Estimate the space still left by the |« sp—rrr—r—rrr—rrrrr—
coupling measurement by adding | st ATEAS and CMS iz, w0515 ¥ B
BRpsy as a free parameter to the ! g
coupling estimate. - — Observed

6 - SM expected .
s S 7 -

* Give maximal freedom to the fit: JF /5. 1
let all {~: } float freely. Constrain 13 - :
kv < 1 (— which is a choice well : Py
motivated by theory). i N g ;3 :

g 2 B
. _ O 505 01 015 02 055 03 055 04 045 05
’ BRBSM ~ 0.34 Stl" pOSSIble! arXiv:1606.02266 (submitted to JHEP) BBSM
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H — p7 LFV Higgs couplings

SM forbids LFV couplings at tree level.

Three couplings kinematically possible:
T—€e, T— WU, W—e.

LVF in Higgs sector. Limits in literature:

* BR(H — eu) = O(1078) .

19.7 tb™" (8 TeV)

~ B T L R

. BR(H — 67’) = 0(01) ) g 5 - CMS . gzta‘;me e
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T L%) E B .t t E

. . . - [__] Misidentified leptons —|

* H — 771, /ut. analysis w/ two specialties: o= v oo G0 8000

* pr(u) is harder (— less /s in the decay). 301 E

, | | E

* 's are more collinear. Use of collinear - .
approximation for m. . 1o

= Of — =

350_55 ........... 3

%’ § 0 % 4;++H+ ............................. ++++++ .......... g

14 e 0 100 200 300

M(ut)) [GeV]



http://dx.doi.org/10.1016/j.physletb.2015.07.053

H — ut LFV Higgs couplings ﬂ(".
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CMS 19.7 fb™ (8 TeV)

0 J t I 1 ] I I I | I I I I 1 I | I 1 1 | I I I 1
ut, 0 Jets
1.32% (exp.) ® Observed

2.04% (obs.)

19.7 o (8 TeV)

G
X Expected _| >—
ut , 1 Jet —

-

e’ Expected * 16
1.66% (exp.) - - -1
2.38% (obs.) D Expected + 20 1 0
chs 2 Jets Distribution shown in previous

3.77% (exp.)
3.84% (obs.)

slide.

ut, 0 Jets ATLAS H-1t

-2
h
2.34% (exp.) - 1 O C

2.61% (obs.)
ue, 1 Jet

2.07% (exp.)

2.22% (obs.)
ue, 2 Jets

2.31% (exp.)
3.68% (obs.)

H-out I i

0.75% (exp.) 4 -4 L L1111 ||°

1.51% (obs.) \ Lo by b by 1 O -4 1 '3 1 0'2 1 0'1 1
4 6 8 10 10 0

imit on B(H—sit), % Y |

PLB 749 (2015) 337 uT

~ 20 excess
1.57% @ 95% CL

15 Strongest |ImItS Institute of Experimental Particle Physics (IEKP)
on the market!


http://dx.doi.org/10.1016/j.physletb.2015.07.053

Direct searches for [ — invisible

CMS Experiment at LHC, CERN
C Data recorded: Mon Sep 17 04:50:40 2012 BST
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Direct searches for H — invisible

AT

Karlsruhe Institute of Technology
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CMS

Combination of VBF and
ZH, H — invisible

\s = 8 TeV (VBF + ZH)
L=18.9-19.7 fb"

s = 7 TeV (Z(IhH only)
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95% CL limits
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Direct searches for H — invisible

AT

Karlsruhe Institute of Technology
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Direct searches for H — invisible

AT

Karlsruhe Institute of Technology

DM-nucleon cross section -:315’_ v [Pb]

Combination of VBE and |
ZH. H —» invisible
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SUSY particles as DM candidates ﬂ(".

Karlsruhe In: e of Technology

* Extension of SM by a last remaining, non-trivial, symmetry operation (boson «
fermion), SUSY, can cure many shortcomings of SM:

Standard particles SUSY particles

Higgs c = I Higgsino
$ ~ L A
Vol Vol V.
| Quarks ' Leptons . Force particles Squarks () Sleptons - E;Ir%:ligrce

* E.g. lightest SUSY particle (LSP) perfect candidate for Xx.

* Problem: SUSY itself is broken!
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Extended Higgs sectors

* The MSSM, like any other Two Higgs Doublet Model (THDM) predicts five Higgs

bosons:
H-I—

H, = (H%> ey - .
Hy

Hd = - \ YHd = —1, Vq - VEVd
Hd

RS — 3 =g

Wz H* H, h, A

* Strict mass requirements at tree level:
two free parameters: ma, tanf = vu/v,
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The role of down-type fermions

gvv/ 91‘%4 Guu/ Gy gad/ gas*éw
A — ~5 cot 3 ~5 tan 3
H cos(f—a) —0 sina/ sin3 — cot 8 cos a/ cos f— tan 3
h sin(f—a) —1 cosa/sinff — 1 —sina/cosf— 1

Forma > myz: a — 8 — n/2 (coupling to down-type fermions enhanced by tan 3).

Interesting production modes:

g b

gg — ¢bb  (“bbg”)

Interesting decay channels:

R(A— XX)
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCHXSWGMSSMNeutral

H — pp decay channel ﬂ(".

Karlsruhe Institute of Technology

« BR < 0O(1072), but hlgh
mass resolution.

* Robust & simple event“" 5388
selection: -

* Two well isolated ;;’s
pr > 25 GeV.

* Distinguish b-tag and
no b-tag event category.

* Dominant background:
(in b-tag category) a
Z = -
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H — pp decay channel

— 324 simulated signal samples

>
3 - Example for m 4 = 150 GeV, tan 3 = 30
Q -
~ i e Simulated with Pythia-6.
© 100
§ ] * Mass spectra corrected
L B to FeynHiggs.
B * Fit Breit-Wigner functions
50 .
+ convoluted Gaussians.
s A %
~ 100 150 200 250 300
m..- (GeV)
Table on cf 23 @ work:
h visible only in no b-tag
category since couplings
to b are not enhanced. —_—
24

Events / 2 GeV
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CMS PLB 752 (2016) 221
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http://arxiv.org/abs/1508.01437
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H — bb decay channel ﬂ(".

Largest coupling (cf slide 23).

Main challenge: background
from QCD multi-jet prod.:

High rate:
strict b-tag requirements during
online selection.

* Difficult to model
model BG purely from control
sample in data.

Restrict search to
associated production:

gg — ¢bb  (“bbg”)"

g b
Q0000000 p—e——
b
| @A
e — - - = = =
A J 4 |
g b b (1) 2)
25 > usually one b-quark not within detector h not included in this search.

acceptance.




H — bb decay channel

ﬂ(IT

Karlsruhe Institute of Techno\ogy

Largest coupling (cf slide 23).

Main challenge: background
from QCD multi-jet prod.:

High rate:

strict b-tag requirements during
online selection.

* Difficult to model

model BG purely from control
sample in data.

Restrict search to
associated production:

Signal region:
2> 3 b-tags .

Tightest b-tag
requirement.

pr > 80, 70,

20 GeV..

O(70k) events.

Control regi‘ori:_

e« > 2 Db-tags.

* Apply efficiency
scale factors for
b, ¢, udsg on not

tagged jet.

« O(2.4M) events.

gg — ¢bb  (“bbg”)"

q b
Q0000000 p—e——
1 @ H, A
q 1 b b
26 >

(1

usually one b-quark not within detector
acceptance.

(2)

h not included in this search.



H — bb decay channel

2d signal extraction:
* Inv. mass of two leading b-tagged jets (M;2).

* Condensed event b-tagvariable (X23):

ZMSV,]' [GeV] B]' B B1+ B,
0-1 0 5 [0-1 2-3 4-6
1-2 1 0-1 0 1 2
2-3 2 2 3 4 5
>3 3 3 6 7 8

> Msy;: secondary vertex mass; B;: jth leading b-tagged jet.

e Signal:

a.u./GeV

N
< 08 | ...
| 0.6~
N
& 04 | | P

"0 100 200 300 400 500 600 700 800 0o 1 2 3 4 5 6 7 8
M,, [GeV] Xiz23

CMS, 19.7 fb" (8 TeV)
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S T e e e
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: —— (C1 b\
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Background model:

wn (Q,D)b[= Qbb + bQb — 3. leading (tagged)
—— 2. leading (not tagged)
stngushatle 1. leading (tagged)

apply udsg efficiency




H — bb decay channel

AT

Karlsruhe Institute of Technology

JHEP 11 (2015) 71

28

Fit to data (signal model for m, = 350 GeV, corresp. to 1.5¢ significance)®.

CMS, 19.7 fo™ (8 TeV)

CMS, 19.7 fb" (8 TeV)
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)

x?/ndof = 205.2/208 (207.9/209)for s + b (b-only) fit. Dominated by triple triple b
signatures ( = 80%)“

B,C;2 means 1,2 b, c quarks in jet



http://arxiv.org/abs/1506.08329

H — 77 decay channel

Decay Mode BR [%]

eVl 17.83
Tz 17.41
1-prong v, 37.10
3-prong v, 15.20

* Search for 2 isolated high

Y

pr leptons (e, w, 7).

* Reduce obvious backgrounds (e.g.
use Er ) & reconstruct m.,.

Six decay modes:
ThThy WTh, €Th,
ep , pp

* Inputs: visible leptons, x-, y-component of E7.
* Free parameters: ¥, 0% (m,,) perr.




H — 77 decay channel

L =TT 7 00

* In events i i
Z — * From simulation

replace ¢ by sim 7). .
* Norm from Z — upu . * Corrected fory.et 5
or e/u — T miss-Id.

— - L] L] L] L] I L] L] L] L] I L] L] L] L] I L] L]
[ UHEP 05 (2014) 104~ ====== SM H(125 GeV)—tr . R
of —e— Observed W + jetS, Diboson
> N 4 Cz-w . ;
s o * From simulation
P -
P B . .
” £ 400 \ /] : Normalization from
. : 3 [ sidebands.
* From simulation. % i
* Normalization from 300 [~
sideband. v
200 [ ::J’ 18000 MTh E %}gll:;%\:\iirtainty _;
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[ OO e P Bz E
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— 8000 =
* Normalization & 0 100 200 300 6000 comratregon 3
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m, [GeV] 2000 3
o ]
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http://dx.doi.org/10.1007/JHEP05(2014)104

H — 77 decay channel

* Search for additional peak(s) in m..- distribution.

N(b-tag)> 1
N(Jet) <1

b-tag category:

g b
00000000 p———

g b
00000000 o

-  10°
> ut
oy h
O ez Lb-tag
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é‘ 10
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< 1}
u :
10™
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http://dx.doi.org/10.1007/JHEP10(2014)160

19.7 1™ (8 TeV)
. . %100—'?}'“ [dMS*
Charged Higgs in the MSSM S e
o~ pp?t(b)-H,Her*vT ;
' ; 80? . g‘:tjaetsflnalstate ]
- 0 ?, L — H" m,.=300 GeV i
* Expect signal in top sector. & 60 Mo i -
I [ ]EWstt no rhzsim.) ]
L. 40,// Bkg.stat.unc. |
* Most sensitive decay channel: 7v. i
204 ’ .
* Concentrate on hadronic decay of W — " ]
: ! O R e
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2 %706 200 300 400 500 600 700
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CMS Preliminary <5.1 " (7 TeV) +<19.7 fb' (8 TeV)

CMS-HIG-PAS-16-007
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James Stirling (arXiv:0901.0002)


http://www.hep.ph.ic.ac.uk/~wstirlin/plots/plots.html
https://cds.cern.ch/record/2142432
http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-16-006/index.html

More searches!!!

Lepton flavor violation in the Higgs sector

we, 0 Jets
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2.04% (obs.)

ne, 1 Jet

1.66% (exp.)
2.38% (obs.)

3.77% (exp.)
3.84% (obs.)
e, 0 Jets

2.34% (exp.)
2.61% (obs.)

e, 1 Jet

2.07% (exp.)
2.22% (obs.)

2.31% (exp.)
3.68% (obs.)

H-pt
0.75% (exp.)

ut,, 2 Jets

e, 2 Jets

1.51% (obs.)

cws______ erwleey Jcus 19710 TV
. ® Observed Iy
[ X Expected _ >_P
. .Expemedrm -
-1
[ JExpected + 26 10
e 102 e T
bserved \ 4 i
- ) . L
R N2,
~ Hopt 9 i
4 108 g
- - L N
F ¥ 3
+ 16 4
g Lo 1l
P RRTI RNRI RN A A 1010-4 10—3 10-2 10-1
0 2 4 6 8 10 Y
95% CL limit on B(H—su1), % Y .l

20.7 10 (8 TeV)

PLB 749 (2015) 337

Generic X — H H searches:
5 17.9-19.7 b (8 TeV)
—_— 1 0 T 1T 1T I LI I L | L I LU I UL I UL I LI I L | T H
€  F cms = 3
z - CMS-PAS-HIG-13-032 (yybb) -
—_ I~ Unpublished . —_ . —
T - " CMS arXiv:1503.04114 (bbbb) - spin-0 -
T Assumes SM Higgs BR CMS Phys. Rev.D 90 (2014) 112013 (I and ¥)
‘|‘ 4 CMS bbrr low mass (CMS-PAS-HIG-14-034) __|
10% £ M 5
o = S radion Ag=1TeV y WED: gg— X, kL=35 3
g_ - 'l- == radion AH=3TGV no r/H mixing _
1] - N —
% [ i
Lio°E =
Q E — Observed 3
o Eo --- Expected J
o - ! ]
c |
o e T T el L ey s N
= 2| 1 |
1= 10 E ! adf— p
— — 1 -
- o —
o .
2 [ | Tl i
A—Zh—2eb L =19.7 qu (8 TeVeial oo by v by .| I
= f CMS y : 1700 800 900 100001100
[ i Spin-
S L ] miP"(GeV)
19.7 o' (8 TeV)
— < AL L LA A B B
10 E E CMS —— Observed —
r o Preliminary it + jets ]
- % [ QCD multijet prediction |
- £ WS +jets 3
L & [1Z° > vv + jets 4
95% CL limits [ syst. + stat. uncertainty E
E Observed 7 — h,(m = 65 GeV, NMSSM P4)
r 772z Excluded region / ..... SUSY (non-h , NMSSM P4)
I Expected % ! ]
| W Expected 10 é ]
Expected * 20 7, W B
7M ]
- i 5 3
Type-Il 2HDM / :
'1 1 1 1 1 ‘ 1 1 1 ] :
104 05 0 05 N
cos(B—a)lelz °5
2> 05
PLB 748 (2015) 221 |2 -1 |
34 8(2019) 200 250 300
m,, (GeV)

CMS Preliminary

19.8 fb™! (8 TeV.
) (8 TeV) 0z
10° P (5,
7 2
g N
Polaegl [E
) EE
Ex 2 a
289 -0
= o
- =
" o
g
10 5
3 .
%} m, .. [GeV]

T T T T L | T T T T
mbination of VBF and

w P H — invisible

CMS-PAS-HIG-15-001

1500

PRI
800
M, (GeV)

- 8.0 TeV, L = 18.9-19.7 fi" (VBF+ZH)
=7.0TeV, L=4.9fo" (ZH) B(H— inv) < 0.51 @ 90% CL

CMS-PAS-HIG-14-030

DM-nucleon cross section o

10" === Min I CoGeNT(2013)/90%CL
Lattice [ CoGeNT(2013)/99%CL
-12 [ CDMS(2013)/95%CL
io-ces T Max COUPP(2012)

my, = 125 GeV

10
10°
10°
107k
108

—

—_— =

- [ CRESST 1o
[0 CRESST 26

—— - XENON100(2012)

XENON10(2011)
[ DAMA/LIBRA

—— - LUX(90%CL)
| - | 1 1 Il 1

102 105
DM Mass M, [GeV]



http://dx.doi.org/10.1016/j.physletb.2015.07.053
http://dx.doi.org/10.1016/j.physletb.2015.07.010
https://cds.cern.ch/record/2002557/files/HIG-14-030-pas.pdf
http://arxiv.org/abs/1506.00424
https://twiki.cern.ch/twiki/bin/view/CMSPublic/Hig15001TWiki

Concluding remarks

* Discovered Higgs boson leaves still enough space for new physics beyond the
SM. No reasons why Higgs sector should follow SM.

* Newly opened Higgs sector is a prime terrain to look out for new physics.

* New physics could show up in:

Deviations of coupling structure of observed Higgs from SM prediction.

Unexpected decays of the observed Higgs (— link to DM searches).

Non-trivial extensions of the Higgs sector (— link to DM & to CP violation).

100 ———— . E—— .
[ ratios of LHC parton luminosities: 13 TeV /8 TeV

Not discussed here: searches.for new physics in

form of resonant decays into the observed Higgs. S j
] /

-
o
T

* BSM Higgs searches are the prime target for the
LHC run-2.

luminosity ratio




* Freitag 08/07: Fragestunde in SR 8-2.
* Donnerstag 14/07: Seminar kl. HS-B.
* Donnerstag 21/07: Kaffee & Eis (tba).

Schon war's...
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The SM in the stress field
of vacuum stability.

Closing in ...
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