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GO-LAB

Online learning by experimenting
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GO-LAB

An example activity:
How long does a day last in Jupiter?
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@ z How long does a day last in Jupiter?
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» Educational Scenario by means of
- Astronomical pictures
- Geometry
- The Salsaj (or ImagelJ) software

» Duration: 2X45min

» Age Range: 12-15, 15-18

LAB
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» Educational Objectives:

Get information and planetary pictures from the
Internet.

- Be aware of model development importance of a
Physical system and the model verification (or not)
through experiments and measurements.

- Use simple actions of Salsaj software.

- Use the normal round equations for statistics
calculations of a Physical system.

- Develop actions, motivation and attitude for
Astronomy.
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JUPITER'S ATMOSPHERE

When we look al Jupiter, whether it be through a telescope, or ram
stmasphere. The stmosphiere appears a5 altermating bands of light reg
parallel io ihe eduaior. The zones are higher in aliifude ihan ihe belis
that the helts represent deseemiding sreas of low préssare. Japhter radi
carry energy to the surface and then cool, and sink again.

Tt was the markings in Jupiter's clouds that first allowed astronos
the rotation rate varies with latitude, Near the equater the rotation r
hours 55 minotes, This varied rate is known as differentiasl ratstian. T

not solid, and such a fast rotation, with speeds at the equator of 43,000 km'hr, causes the plan

Tt is phiis same

1| Fale ol Falatian thai I,III'*IrI'\ the airmms A
belis and zones which create disturbances. These jet streams are very fast, over ¥ times the speedies i

il eanrses it (e sivetcl into

abi@it “l‘!l]l oF iy mmlght last Por many ioadeeds of FEATE,

The most famouns and longest lived of these disturbances is Jupiter'
Hobert Hooke in 1630, The spot changes some in sige, bat it’is an a
a rising area of high pressure and is higher in altitude than the zon
counilefclockwite, once every 7 dayi, Behind thespal is @ region alf

What s the atmospheee composed of T Mare of less, Jupiter's oo

. rogen, 18 % helium and traces ol nearly all aiher elements., |

methane, molecular hpdrogen and water. The upper areas of the zo
probably Moais below that.

The entire atmospheric stracture is aboit 1000 ke thick, bt th

atmosphere and what Hes below, Apparently it jusi geis denter until it reaches a todal Bquid stag

Jupiter (planet)
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GO-LAB

The need for a federation of online labs
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A search on Google for
“conservation of momentum

lab” retrieves 2.000.000
resources!
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Necessity for a federation A
of on-line labs CO-LAR

.. embeding them with educational
resources and scaffolds...

... to share with the
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An ecosystem of users, online labs A
and educational resources GO-LAB

A World of online labs and inquiry
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Sharing the vision of Go-Lab

GO-LAB
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Searching using
Big Ideas of Science
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ATLAS

*Particle tracks appear
as lines on the -
detectors

*The length of each
track is determined by
particle type

*Each particle leaves a
trace only on specific
detectors according to
its type




HYPATIA

HYbrid Pupil’'s Analysis Tool for
Interactions in Atlas

http.//hypatia. phys.uoa.gr/applet



HYPATIA of Alexandria

*First woman
mathematician

*Alexandria, Egypt (370-
418 A.D.)

“HYPATIA




HY.P.A.T.LLA.

‘Developed as part of Learning with
ATLAS@CERN, an educational program on
modern particle physics

Currently part of The Pathway to Inquiry Based
Science Teaching and Discover the Cosmos

Allows high school students and their teachers to
study the elementary particles and their
interactions

‘Uses real “events” from the ATLAS experiment at

CERN -

*Suitable for scientific and‘educational use

!




Conservation of momentum

» Take the example of,a proton-proton
collision in LHC

* Collisions and conservation of momentum
is part os the 15t and 2"9 class of Lyceum
(16-17 years old) in Greece but also In
most EU curruicula

« The momentum before and after the “
collision have to be the same

o —
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http://hypatia.phys.uoa.gr/applet/

General information about CERN, LHC,
ATLAS, ATLANTIS

*Basic physics knowledge about the ATLAS
experiment

*Instructions for the use of HYPATIA — full
and simplified versions

*Relative links for further informatfon




In Go-Lab )
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Short Description
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Following the Inquiry cycle A
Orientation e

Orientation

= Conservation of momentum

Well b uming data from the
ATLAS detector Doaied af |
LHC Ep sty (e conseryation
e mosmen bum . hrowug
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My inquiry cycle

Orientation

Hypotheses

Experimentation

Conclusion

Following the Inquiry cycle
Overview

Hypothesis:

Does the conservation of momentum also apply to the plane perpendicular to the beams’
direction (x-y plane) during particle collisions?
If particles collide on the z axis than momentum is conserved on all three axes.

How can we measure the total momentum in such collisions in the x-y plane?
If particles collide on the z axis than momentum is abways 2ero at thw x-y axis.

Experimentation:

Angle in - Angle
degress  inrad

15 SR R 18, 2544% 100, 2545

Track Name

SrmCharged TrackD (P, )

simchargedTrack1 (P:)

SmichargedTrack3 (Fy)

SimCha gedTradk228
[

Magnitude Normalized

L8 N Xk B, I47 978

Conclusion:

The principle of momentum is always valid.

The non-zero momentum means that the detector has missed to
record a partide. So the momentum we @iculated corresponds to
@ missing particle,

i\

LAB
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rﬁg z Escoles pilot A\

4pee LAB

IN

» 1,000 escoles participant en el projecte
(2016)

» Estiu 2013:

= 100 escoles pilot (provar, avaluar, ajudar...)

Vosaltres?
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