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Today’s trivia question

30 years ago this Saturday, CERN formally
announced the discovery of something.

What was it?
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LHC: Large Hadron Collider

SPS: Super Proton Synchrotron

AD: Antiproton Decelerator

ISOLDE: Isotope Separator OnLine DEvice
PSB: Proton Synchrotron Booster
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Figure 1 | Nudlear shapes. Nuclei can lake several shapes, including a sphere (a), an oblate spheroid (b) and a prolate spheroid (c). Gaffney et al." have observed

the more exotic pear shape (d).
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* " Thousands of isotopes

P i with T,,, > 1 microsecond
have been produced artificially

~6000 Isotopes (unigue combinations of protons
and neutrons) are thought to be possible!
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Today’s trivia answer

Q. 30 years ago this Saturday, CERN formally
announced the discovery of something.
What was it?

A. The Z boson
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Huge impact from a tiny decay The mystery remains on the Higgs boson

The Hadron Collider Physics Symposium opened on November 12 in Kyoto on a grand note. For the first Ever since the discovery of what might be the Hioas boson last July, physicists from the CIAS and ATLAS

time, the LHCD collaboration operating atthe Large Hadron Collider (LHC) at CERMN showed evidence for experiments have been trying to pinpoint its true identity. I this the Higgs boson expected by the Sta

an extremely rare type of events, namely the decay of a B, meson into a pair of muons (a particle very Wodel of particle physics or some “Higgs-like boson” befiting a different theoretical model?

similar to the electron but 200 times heavier). A meson is a composite class of paricles formed from a
quark and an antiquark. The F_!s meson is made of a bottom quark b and a strange quark s This particle is To tell the difference, we must check all its properties, like how often this boson decays into different types

very unstable and decays in about a picosecond (a millionth of a millionth of a second) into lighter of particles, and determine its spin and parity, two properties of fundamental particles.

particles.
Since the new boson has a short lifetime, it breaks apart immediately after being created. There are five

ways a Standard Model Higgs boson should decay that we can study atthe Large Hadron Collider (LHC):
breaking into two photons, two W or two Z bosons, two b quarks or two tau leptons in well defined
proportions. We must check both the presence of and the rate at which each decay mode occurs

Decays into two muons are predicted by the theory, the Standard Model of particle physics, that states it

should occur only about 3 times in a billionth of decays. In scientific notation, we write (3.54:0.30}3(10'9

where the value of 0.30 represents the error margin on this theoretical calculation. Now, the LHCb

+1.5 -3
4 2X107, avalue very dose to Last summer, just after the discovery of the new boson, both experiments reported unambiguous

the theoretically predicted value, at least within the experimental error. observations in only three channels. Unfortunately, the data sample was still too small to really be able to
check ifthe new boson could decay into a pair of b quarks or tau leptons

collaboration proudly announced that they observed it at a rate of (3.2

T T r T T T r g & : With more data available, the two experiments have just shown results for all channels today at a
nference held in Kyoto as shown on the two figures below.
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Next week’s Hangout with CERN

Thursday 6 June, same time 17:00 CEST

Possibly Penguins!
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Thierry Stora, CERN
Bruce Marsh, CERN
Carla Babcock, CERN
Tim Chupp, University of Michigan
Maria Jose Garcia Borge, CERN

Ruth Cook, Student




Credits

Steven Goldfarb — Host
Kate Kahle — Q&A from Social Media

Kate Kahle and Achintya Rao — Production

Thank you for watching!
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