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The aim of the Project

x The subjective perception (sensation) of the risk doesn’t
correspond very often to the objective and real risk of an
human activity, and natural events as well.

X The radioactivity theme is misleading because it is almost
unknown and the public links this concept only to nuclear
weapons and to its usage in unsafe way to produce energy in
the nuclear power plants, NPPs.

Dissemination of scientific culture

a correct knowledge and information about this subject,
permits a discussion and debate in a more objective way and to

build up a personal understanding through the population.
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The aim of the Project

This process is applied to the measurement of the
radioactivity starting from the natural component that is a
part of our environment:

a) the measurement of the %22Rn concentration is
particularly suited and, nowadays, is up-to-date;

b) there are different types of radiations, and ionizing
radiations are just a particular type of radiation;

c) ionizing radiations can be measured;

d) to prove the fun a student can derive from
discovery and detection of ionizing radiation.
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Points of strenght of the project

* The real experimental approach.

* |t is @ no an occasional experiment: it requires 2 years, giving
the possibility to the students to gain a more deep thinking over
and acquisition of the theme.

* |t allows the study of the environment outside the school too.

* The high multidisciplinary approach of this matter, permits to
link the knowledge of different subjects.

* The development of the communication ability and debate
between student and their relatives on these topics.

* A final spin-off is the training and refreshment for the
teachers.
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The aim of the Project

The High School students have to develop an
experiment along all its phases:

X the research theme,

x the build up of their own laboratory at their
school,

X to understand the modality of how to do the
measurements,

X the choice of the instrumentation more suitable,
depending of the type of measurements chosen,

X data analysis,
X presentation and discussion of the results.
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Regions & INFN Sections involved

Le sezioni INFN p:

CAGLIARI (

CATANIA (.
LNS (S. R
MILANO (FAE

NAPOLI (M. P
TORINO (M. C
TRIESTE (M. B
COSENZA/LNF (M. C
SIENA/PI (E. M
LECCE (A. V
PADOVA (A.

DN NI N N N N Y N N U N

Nazional Respon
J.Immé (CT) / F
M. Pugliese (I




Schools involved in the Project —
Lombardia Region

Total Number of Schools 2005 - 2018
involved for Lombardia Region = 52

Seco
Sc Lecco; 1

Pavia; 1

Parma;1 Prato;1

dents involved up to now
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The idea is that:

x An “assembly box” — school receives a kit
x with instructions (given by teachers or university experts)
X “] construct the instrumentation ...”

X “l build up my laboratory ...”

* dosimeters - CR39

* plastic box - diffusion chamber
* fryer - as thermostatic bath

* 3 cheap optical microscope

* 3 simple webcam
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Experiment - STAND 6.D.233a, 6.D.23b, 6.D.25c¢
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Experiment

Preparation of the dosimeters

Exposition of the dosimeters

" Development procedure of
the dosimeters
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Counting of 10
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Some Results

Indoor Radon concentration measured by the students

School Houses in the same | Cellars of the same
Rooms zone of schools zone of the schools

“V. Seren1”

Luino 23 -163 Bgem>  54-553 Bgem>  19-1160 Bg*m™

“E. Matter” NO
San Donato Mil. 12 - 65 Bgem> 15 - 58 Bgem"

“G. Gandin1”
Lodi 48 -169 Bgem>  48-169 Bgem™

“G. Galile1” ;
Caravaggio 4 - 18 Bqem-
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PROGETTO LABORAD

Studio concentrazione radon nel ]‘uincs: e dintormni
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Lavoro svolto dal liceo scientifico Vittorio Sereni PROGETTO LABORAD
classe V tecnologico = e : : .

Studio concentrazione radon nel luinese e dintorni

Lavoro svolto dal liceo scientifico Vittorio Sereni
classe V tecnologico
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Periodo . Deviazione Concentraz media
GROTTA esposizione B ionC standard Errore % ale (5 SITI DIVERSI)
(Bg/m3)
€ hro giorni q/m (Bq/m3) (Bq/m3)
3911 218 6
Antro delle 14 Settembre = e /
Gallerie 11 gennaio 1345 176 13 2222
(induno olona) 119 gg 12 " ”
1417 557 39
4535 288 6
Frassino 13 luglio 2986 200 7 3960
(campo dgi ﬁ'o'ri)’ 12 ottobre 4360 508 5
(dosimetri umidi) 86 qg
300
DOSIMETRO ROVINATO o8 19 Dato >Ce l’tato
924 198 21
3 mFr(a)szl;c%iom B bre 1166 130 11
' 25 gennaio 1059 52 5 381
(dosimetti 105
asciutti) 99 648 129 20
610 S 15
3697 364 10
Marelli 30 hovembre S heo 2
(campo dei Gori) T?Orgarzo 6250 205 3 5775
99 6415 365 6
5903 298 5
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Ravenna

Time of exposure [d
n. of dosimeters

Rn concentration [Bq m™]




The younger students measure some granitic rocks
utilizing the autoradiographic technique.

e The CR39 dosimeters are posed on the sample for
one week;

e are developed;

e are read by the microscope, placed on the sample
in the same position of the exposure in order to
observe the radioactive zones;

e they have to recognize if all the samples are
granites.
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| Edition of RADIOLAB SUMMER SCHOOL

0 scientifico» ai piedi della parete Est del Monte R
9 — 14 settembre 2018
0 il Rifugio CAl Zamboni Zappa — Macugnhaga




Location of the Summer School

Rifugio Zamboni Zappa — 2050 msl




Target & aim of the Summer School

» Studenti delle scuole superiori (3°, 4° e 5° anno), di tutto il
territorio nazionale, presso le sezioni che aderiscono al
progetto.

» The beneficiaries will also be indirectly their teachers and

their families.

» Deepen the knowledge of natural radioactivity

measurements with field measurements.

THE LAB
not just a physical place but a METHOD of
"KNOW" through the "KNOW-HOW"
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RIFUGID

RADIOLAB SUMMER SCHOOL w ZAMBONI ZAPPA

# Macugnaga (VB)
OUTFIT A STRATI ¥ mman —= kel e Sumci b -
¢ ﬁmﬂmmm - Ritrowe all’ Asroporta o MALPEMNSA per trasfenmanto i BUS & Macugnags

; ; . - Trasferemanto in SEGGIOVIA da Pecetto alla Stazions Belveders (1806 msl)
antalonsinl corti & lunghi
P 4 i illimn parbanza deln sepgiovia alls ome 1600

S D - Parcorso a piedi fino al Rifugic Zambaoni-Zappa (2070 msl)
Strato INTERMEDIO dishvelo totile o 170 m
fasiom, comoclia, lnute tempo o peroormena di ciea 50 minus i mosena & sentiero faole in lspgera salta
pis - Sistamarons nelle camens, cena 8 prassniacions dal programma sstbmanals
Strato SUPERIORE T
[—— LUMEDI 10tzErT
glacca a vento - Geologia site Zamboni e radkoattivita naturale
A - Glaceciogia & radsoattivita
Pmclgcaanrmtpﬂma g . el 3. Mortara (1RFY del CHR)
- Of WNA MSOTrSa, Non S0k un arma
{aciatto ke difumnt nocossits) J. Imené JUNICT, INFN-CT)
SESE PN IS S0 - Introduziona: “Aawvelars & rilevaton™
scarponi medko/aft sla oavigia 5. Manens (UNIMI, IKEN-M)
ECAMmE da ginnastca - Materiali bidimensicnali @ nanomateriali, una piattaforma idsale per sensori & ri-
pamoicie per | riugio valatori ala micro- @ nano- scala.
Spi fu di . e oy
- Bpisgazone funzonamento di strumentazions per ka rivelazions del ges radon
EQUIFAGGIAMENTO diversa da dosimetri CR38; messa in funzions della strumentazions
P Randaccio JNFN-C), F. Grapei (UNIMI, INFN-M)
s mr:tagna w00 - "Bantieri dal Monta Rosa e popolazioni delia Valle Anzasca (| Walsar)”
feggees, pratico
guanti F. Marncni guids alping
cappsiing con visiers MADTENE Yot
eappalo oado per il M8dd0. . Eccursions didattiva: *Minerali e Flocos” - parcorso: Lago dalle Loces
bosTEOGE (. Morian JFP del CNED, M. Merfiri (UMD
CrEMA S0re 8 doposold .. . Osservazions sezicni sottl dei minerali
oochiall da acle B Ml [LINIMD
fezzolettl i caris
kit prontosoccorso MCRLULEIN 120
fpar & giomi ron 5 avwarno - Origine defla radsoattivita
ragogl & dispisions) P Randaocio INFN-CA)
canotli - Gacdogia delle ragiomi in cui i realizza AADICLAB
azpirina . Miani (LN
eventual aitre madicing oo - Attivitd dil Laboratorio sagute da “Esperienze Progsito Aadsolsb in itaka™
B TRrTa P Randaccio (NFN-CA), F. Grapgl (UMM, INFR-M)
{1 Augio lomiscs i copens) ::0a = “"Fhora g fauna Valle Anzasca”
E3000 [BMzUnio o lenmucla Binrita foompart rania)
piancheria di IGAMDKR  punvene 190
AlirD - Diati dalla ricaduta radicattiva di Fukushima {aria_ acqua, ghiacoo, latte & co)
inpriomal) F. Grappi (LN, INFR-ME
caltelling - Parcorso letterano-pedagogico (Levi, Fanogio e Cognetts)
paztoncin da trekking O, Rigatio
cartina topografica (1:26)  *+™ - Analsi dati raccolt dursnts |e attivita di |aborstorio della Summer School
pils frontsie P Aardacgio (INFMN-CA), F. Gropai JUNMI, INFN-MD
sltimatra - Presantazions da parie degli studenti dei lavori sulls attivita swolte
burEsnia

Fil- 44

VENERDI™ 145y
- \igits alla Miniera d'Oro della Guia & al Musso dei Walser
- Pranzo al sacco a rientro all' Asroporto di MALPEMNSA,

SCOPD DELLA SUMMER SCHOOL: AVVICIMARE GLI STUDENTI AL TEMA DELLA RADIOATTIVITAL
Come: IMPARANDO 4 CONOSCERLA SUL CAMPO E ANDANDO A MISURARE IN PRIMA PERSONA E CON
L'ADEGUATA STRUMENTAZIONE LA CONCENTRAZIONE DI BADIOATTIVITA AMBIENTALE
E - IN PARTICOLARE - DEL GAS RADON-222
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Instrumentations for measurements

r

J

Strumentazione attiva con cul | ragazzi
hanno effettuato le misure in loco per
tutta la settimana.

Trasportata a spalle sino al rifugio.

Geiger Muller

Rivilatore al Si a
barriera superficiale

Cella di Luca’s : |
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RADIOLAB at the schools




Presentation of the experimental data
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At the end of the Summer School ]

Il sentiero- che ci haw condottt funv quar now e stato- di certo- semplice o- breve
(anzi e stato-proprio-faticoso!), ma ci hav permesso- di contemplare lo-
spettacolo-pi suggestivo-e cavalteristico- dellaValle Angascai b
Lo
Lav vistaw della parete o primo- impatto-pud- apparive pericolosa, pamwvosa e
perfino- soffocante per chio con lav montagna nonw haw nullaw v che vedere;
may, cow b passare delle ove e dei giorni, b ghiacciaio, che & unw
potentissimo- agente modellatore, hav inigiato-a modellare anche noi e v
nostiri cuory;, traspovtandoci come detritt lontono- dallaw cittow e dalla
quotidiana realto.

Il freddo- del ghiaccio-ci hav costretti o univcid inv calorvosi momentt di
confronto-e riflessione; trow di noi e con i professori.

Proprio-come Ufiocchi dir neve st uniscono-per formare questo- magico-
ghiacciaio, anche not, tanto- simiic quonto- diversi, ritrovandoct qui
abbiamo- creato- uw solido-blocco-che, al contirario- della now cosv

nascosta fragilitow dellae montagna, now st fondera mai.

Stamo- ormail giunitt alla fine di questar ovventura,, maw not novw voglioaumo-
essere e now sawremo- v lago- effimero! Questa esperienzaw rimawraw viva,
proprio-come L Monte Rosa, dentiro-di not.
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[ Results for the students ]

Experience conducted in "unusual” living conditions;

Great aggregation - at the end of the period there were no more
distinctions between the boys of the various schools;

Very high scientific commitment: the students understood the different
functioning and meaning of the measures, learned to use active tools
different from the CR39;

ability to interpret results;

Interested with questions and requests for further information.

Always proactive interaction with university professors.

Learned, having fun.

They will be a point of dissemination of experience and subject also to
other students of their own school and families.

A boy told me: "we can learn scientific knowledge even at school, but this
experience was another thing.
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Results for the students

(NN SADIOAB

Ly Laboratory

Eisdate fas sk i Froba baclsans

QUESTIONARIO DI VALUTAZIONE RADIOLAB SUMMER SCHOOL

Rifugio Zamboni-Zappa, Macugnaga — 9-14 settembre 2018

Esprimi un giudizio tracciando una crocetta per attribuire un punteggioda1a5

Legenda: 1 Scarso 2 Sufficiente 3 Discreto 4 Buono 5 Ottimo

DESCRITTORI 1|2 (3 |4 |5

La sistemazione in rifugio ti € sembrata ...

Il vitto in rifugio ti e sembrato ...

Il clima di collaborazione che si @ creato tra voi studenti & stato

Il clima di collaborazione che si & creato tra voi e gli adulti
stato ...

Le lezioni di geologia erano di interesse ...

L'escursione didattica ha proposto un percorso di interesse ...

Le lezioni relative alla radioattivitd ambientale erano di
interesse ...
Le spiegazioni relative agli strumenti di misura erano di

interesse ...

Le attivita di laboratorio svolte erano di interesse ...

Gli interventi relativi a flora e fauna della Valle Anzasca erano
di interesse ...

| collegamenti proposti tra radioattivita e letteratura erano di
interesse ...

Come wvaluti complessivamente il programma delle attivita
proposte?

Quale giudizio complessivo daresti alla RADIOLAB Summer
School?

Consiglieresti ad altri di partecipare ad eventuali future
edizioni della Summer School (che potrebbero essere

organizzate in altre sedi)?

CINFR RADIOLAB

Laboratory

Biolal St wike & Friica baelzars

Rispondi ora alle seguenti domande:

Che cosa hai imparato durante questa settimana?

Quali sono stati gli aspetti positivi della tua esperienza?

Quali sono stati gli aspetti negativi della tua esperienza?

Quali proposte formuli per migliorare I'esperienza?
prop per mig p




Results for the students

Risultati Questionario
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[ Results for the teachers ]

Extremely positive exchange and exchange experience for teachers;

The Summer School has made it possible to highlight students' ability to organize
themselves, manage time, relate to each other and with teachers;

The comparison with experts and teachers of different backgrounds allowed the
students to open up new horizons to them in view of the choices they will make
at the end of their high school studies;

Cohabitation represented a unique opportunity for the exchange of experiences,
development of new ideas, mutual help for the solution of the problems
encountered,

The comparison also made it possible to define unique formats for all the phases
of the project to be adopted in the various locations in order to facilitate the
comparison of the final results.

The choice of location was functional to the school's goals.

The students expressed great enthusiasm for the experience made, in terms of
context, company, cultural level and activities carried out.
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Results for the public

0 sul sito della IAT di Macugnaga
WW.macugnaga-monterosa.it/it IT/estate/632,News.html

sul sito del rifugio:
//www.rifugiozamboni.com/radiolab-summer-school/

olaNews.it
0://Www.ossolanews.it/prima-pagina/radiolab-summer-school-ritiro-scientifico-al-rifugio
boni-15637.html

Macugnaga, esperti di radioattivite

Radiolab Summer Schmléﬂ itolo de | primo.
Dﬁfﬁﬂdﬂlgﬁnﬂal 14 : ”__1“ by ’u":,‘l_ :'|-
boni-Zappa sulla radioattivita. Spiega
D:pammenmdx Fisu:a dell’t

Ex capannoni Sisma er
Annunciato limminente acqg
abbattimento mar  dal

Approfondimento «Non ci sona

g m &

lo, Italy
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£ Progette ENVIRAD - SPIASH FTVEN — Seziowe di Mifano
Progetto “Latece SciondificAc” Unvo aita degli steli di Mifano

SPLASH: sans Caaffo nella
radioattivita natssrale

Asda A, Dipartivpnto & Figiea,via Gefovia 16, Midano
Saluti

Prod Frorceccr Ragucs, Deretfore Dportenento di Fasca - UKW
Finet. Fierm Froncecer Bortipoon, Preadamte €80, Dportmanto di Fisog - USNIMI
A Frosond a7 avini
The activity size distrilfution of radioactive 'Be asrosolsin differest
2 O 1 3 environmon s in Jtaly
Prof_cce Alevendre Tecomdow, Diportmento di Fisica Universrd di Salonicon, Srecia

Applicazion delf srrgia dol nxefooin compo Giomalico od awmbion alfs
Frer. Mowne Spoard), Diportmento di Ficica di UNIMT & Coord. &r: W ez TNPN di Miiano

Tutorventi dogti givdont i defés scont s partecipant;

Discmssions ¢ cdhinswra dai £ avori
Sraryner o fmherwent®: Oref Flonz e
= .'r..ll:lnl::- arrbre gormial unre .t mﬂﬁﬁménz_p flovia groppellice it
_ e i TR et s Hacmocch m.Ee Fogzal. cor
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Grotta del Frassino

Terreno: Calcan selcifen stratificat
Tempo di esposizione: 86 gq (luglio-ottobre)
Concentrazione: 3960 Bg/m*3{dosimetro umido)

Tempo di esposizione: 105 gglottobre-gennaio)
Concentrazione:8808g/m"3{ dosimetro asciutto)

Antro delle gallerie

Terreno: Granofiro
Tempo di esposizione: 1159gg(settembre-gennaia)
Concentrazione: 2222 Bg/m*3

Grotta Marelli

Terreno: Calcari selciferi stratificati
Tempo di esposizione: 105gg{novembre-marzo)
Concentrazione: 5775 Bg/m*3

15th CHERNE - Portopalo, Italy




Conclusions

e this kind of activities upper excites a strong interest and
the desire to understand more deeply a subject that in
general is unusual,

e the beginning from the measurement of natural
radioactivity is a good way for the students to approach
the nuclear theme on a more rationale basis,

e an experimental activity is a good way to provide for an
adequate scientific background,

e through this project also the teachers carry out a training
or refresher course on these subjects,

e the measurements are made in accordance to ltalian
radioprotection law.
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Radon Measurements - the future

Formally the European Commission adopted the new Basic Safety Standard (BSS) Directive on
5-th December 2013. Member States are required to bring into force the lows, regulations and
amministrative by 6-th February 2018.

There are many topics covered, including:

specific knowledge, competence and practical skills for RPEs and RPOs figures;
the core training requirements for RPEs and RPOs.

It will be applied to many items related to radioprotection of workers and population, including

to human activities with the presence of sources of natural radiation that result in a
significant increase in the exposure of workers or the population;

the exposure of workers and the population to radon in confined environments;

the external exposition due to building materials.

7

Reinforce the Health Physics and Radiochemistry branch at the University.

Establish in collaboration with other partners different initiatives of training for all the figures
involved in the Directive.

One of this is the proposal of a summer school in Italy for students but open also to future
professionals who will want to "get into the business" of radon concentrations
measurements, in order to train on the different measurement techniqgues and systems.
Collaborate by providing help on the use of equipment.

Educate the teachers of High Schools to raise awareness of their students about these types

of issues.
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onclusio

g radiation become each day more ana
e real risk, is related to the loss of experti
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energy are all aspects that impact the level of skills and cc
clear sector, particularly in the West Countries and dramaticc

ors of the nature of this problem are: declining university enrol
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Thank you for your kind
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