LIP Internships: Notion + Github

Notion for the LIP summer students!

Study case: LIP group NUC-RIA.

Walk through
1. What is Notion?
2. How the NUC-RIA group uses Notion
3. Uses for you and for this internship

4. Hands-on

Part 1: What is Notion?

It is essentially a productivity tool
* Note-taking
¢ Task management
e Bookmarking (Meeting minutes, Organization)

e Database

Relational Databases

| A relational database stores and organizes data points that are related to one another.

General example

1 . ) 1

. _ first_name varchat .
id int id
last_name varchar
rating it B Lag
ema varchar .
user_id t _—--' " user_id
] L) )
maovie_id 1t o movie_id
;- id Nt ——
name varchar

description

In our case, from this...
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Main Database

1 backlink

EB Default view [ Calendar

Database

4 Created time v
Aa Name
B Minutes 17/3/2023

[B Conferéncia Austria

® CLEAR (01

(B Minutes 10/3/2023

[B Website publication

(B Minutes 03/3/2023
B Minutes 24/2/2023
Rita's farewell

B Masterclasses

[B Carina's poster (13

...we get this...

0D Board & Timeline

..o State

22 Responsible
@) Daniel Galaviz

(F) Francisco G. Barba
. Daniel Galaviz

@) Daniel Galaviz

© Beatriz Amorim

(F) Francisco G. Barba
. Ricardo Matoza Pires

@) Daniel Galaviz

(R) Ricardo Ferreira da Silva
@ carolina Felgueiras
@ Tomas Sousa

@) Daniel Galaviz
@) Daniel Galaviz
@ carolina Felgueiras
@ carolina Felgueiras

@ carolina Felgueiras
@ Daniel Galaviz
() carina Coelho

Weekly Meetings

.- State

® Done

® In progress

® Done

® Done

® To-do

® Done
® Done
® To-do
® Done

® Done

The meetings are every Friday at 9:15 in ZOOM

“& Group Presentations

E8 Table

7 Database
Aa Name

Minutes 24/3/2023
Minutes 17/3/2023
Minutes 10/3/2023
Minutes 03/3/2023
Minutes 24/2/2023
Minutes 10/2/2023
Minutes 03/2/2023
Minutes 27/1/2023

Minutes 13/1/2023

Fwwwwwww w mw

Minutes 23/12/2022

...and this...
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22 Attending

@ Daniel Galaviz . Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz @ Manue
@ Daniel Galaviz . Manue
@ Daniel Galaviz @ Manue

@ Daniel Galaviz @ Manue

(@ Deadline
March 24, 2023
March 17, 2023
March 10, 2023
March 3, 2023
February 24, 2023
February 10, 2023
February 3, 2023
January 13, 2023
January 13, 2023

December 9, 2022

= Type

Group Meeting

Linkedin

Linkedin

Group Meeting

Linkedin

Group Meeting
Group Meeting
Linkedin
Linkedin

Linkedin

= Type

Group Meeting
Group Meeting
Group Meeting
Group Meeting
Group Meeting
Group Meeting
Group Meeting
Group Meeting
Group Meeting

Group Meeting

[ Deadline

March 17, 2023

March 10, 2023

March 3, 2023

February 24, 2023

24 Responsible

@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz
@ Daniel Galaviz

@ Daniel Galaviz

@ Created time
March 24, 2023 8:11

March 22, 2023 11:33

March 22, 2023 11:33

March 17, 2023 8:30

March 10, 2023 11:10

March 10, 2023 8:24
March 3, 2023 8:15
February 24, 2023 9:30
February 24, 2023 9:30

February 24, 2023 9:30

- State
@ Done
® Done
® Done
® Done
® Done
@ Done
® Done
® Done
® Done

® Done



hRPC: Development of a Thermal Neutron Detector using RPCs

5 Presentation May 2021

% ANTS2

B8 Table

7 Database

= 3rules v
Aa Name 22 Attending @ Created time [ Deadline 22 Responsible .- State = Type
% Paper PIADA (0 5 October 14, 2022 11:03 October 18, 2022 @ Carina Coelho 0 Lia Pe ® To-do Publications
Presentations for the internships June 24, 2022 13:54 August 5, 2022 e Rita Pestana @ To-do Presentations
[ Noticia bolsa IAEA February 19, 2022 11:15 February 21, 2022 e Rita Pestana . Daniel ¢ @ In progress Grant
Detector design for (multi) beta-delayed neu December 7, 2021 9:02 February 28, 2022 e Rita Pestana . Daniel ¢ » To-do Publications
Meeting with Silvia October 29, 2021 13:56 MWovember 2, 2021 10:00 AM e Rita Pestana ® To-do Meeting
Meeting with Biochemistry Group October 26, 2021 11:20 Movember 3, 2021 10:00 AM e Rita Pestana ° Lia Pere ® To-do Meeting
[ schedule weekly meetings with Dani (- October 19, 2021 13:11 October 22, 2021 . Daniel Galaviz ® Eli G ® In progress Meeting
Meeting with Fede October 18, 2021 9:49 November 8, 2021 10:00 AM @ Carina Coelho o Lia Pe ® To-do Meeting
[ ciéncias Research Day 2021 (1 19 October 18, 2021 9:47 October 27, 2021 . Daniel Galaviz . Manue » To-do Presentations
Meeting with Silvia October 15, 2021 16:35 October 25, 2021 3:00 PM e Rita Pestana . Daniel ¢ » To-do Meeting
3 LIP @ FCUL Meeting - 27/10/2021 October 12, 2021 6:38 October 20, 2021 . Daniel Galaviz ® Eli G ® To-do Meeting
Find paper about low energy proton beam c October 4, 2021 11:07 October 8, 2021 . Daniel Galaviz o RitaP ® To-do MsC
[& Provisory thesis name and plan [0 2 September 30, 2021 16:40 October 15, 2021 . Novembe 0 Lia Pereira . Ricardo V  ® To-do MsC  Grant

lew

...through filtering & sorting

2 Database

4 Deadline « = 3rules «

Where 2 Respon... Contains o Rita Pestana e Carolina Felgueiras

And — Type Does not contain Linkedin -

And - % State Is not Done

4 Add filter rule ~

Delete filter

Database views

Databases are the bread and butter of Notion, knowing how to use them is 75% of this tool.

List

LIP Internships: Notion + Github



= Listview (IIJ Board 4 more...

Example database

[ Item 1 tag2
[ Item 2 tag1
[ Item 3 - Click me tagl tag?2
Board

‘= Listview (I Board 4 more...

Example database

tagl 2 tag2z 2 L) NoTags 0O
D ltem2 D ltem1 + New
[ Item 3 - Click me [ Item 3 - Click me
+ New + New
Timeline

‘= Listview & Timeline 4 more...

Example database

March 2023 Month v < Today >
22 23 24 25 26 27 28 29 @ 31 1 2 3 4 5 6 7
®

2 ltem 1
Item 2

Item 3 - Click me

+ New

Calendar

LIP Internships: Notion + Github



= List view Calendar 4 more...

Example database

March 2023 ¢ Today »
Sun e Tue e Thu F Sa

26 27 28 Mar 1 2 3 4

) §] 7 a8 2] 10 11

12 13 14 15 16 17 18

19 20 21 22 23 24 25

3 Item 1
& Item 2
26 27 28 29 @ 31 Aprl
(3 tem 2

(% Mem 2 - Click me

Table

‘= Listview [0 Board EB Table 3 more...

Example database

Aa Name @) Created [ Date (@ Email ‘= Tags

@ Iltem 2 June 15, 2022 3:42 PM March 23, 2023 - March 27, Z tagl

@ Iltem 1 June 15, 2022 3:42 PM March 20, 2023 —. March 24, 2 tag2

[% Item 3 - Click me June 15, 2022 3:42 PM March 26, 2023 — March 30, Z jeff-bezos@gmail.com tagl tag2

New

Gallery

LIP Internships: Notion + Github



‘= Listview 88 Gallery 4 more...

Example database

5 rtem 2 5 rtem1

You can write inside any of these items! And in the top left
corner you can open this page as full page!

[ r1tem 3 - Click me

Each of this items can be a page

Item 3 - Click me

@ Created June 15, 2022 3:42 PM
= Tags tagl tag2
(@ Email jeff-bezos@gmail.com

Date March 26, 2023 — March 30, 2023

-+ Add a property

@ Add a comment...

You can write inside any of these items! And in the top left corner you can open this page as full
page!

Part 2: How the NUC-RIA group uses Notion

LIP Internships: Notion + Github



Note taking

2,8%

Task Managing Database
13,9% 22,2%
Transparency

13,9%

Meeting Minutes
22.2%

Team Organization
25,0%

How regularly do they use it?

B General use ® For NUC-RIA

.

Daily Every other day Once a week Once every other week  Once a month Basically never...

How useful is it?

LIP Internships: Notion + Github



@ For your work B For group organization

0 IIIIJLII||I[
3 4 5 6 7 8 9 10

Classification

N

—_

NUC-RIA Workflow

OK... but how about NUC-RIA?

LIP Internships: Notion + Github



_:a & NUC-RIA Main Page Edited Mar 27 @ +19 Share & @ Yy -

Change cover Reposition

Nl{EiHIA
®

Add comment

NUC-RIA Main Page

B Main Database L) Weekly Meetings

Projects

3¢ Proton activations at CTN

[ NNT : P process simulation

E3 nRPC: Development of a Thermal Neutron Detector using RPCs

@& SMODA: Development of a Standard Methodology for Online Dose Calculation in Air

PIADA: Proton radiation Impact on AmyloiD structures against Alzheimer.

[ BESN: Correction on Energy deposition on Thin Singlesided Silicon Strip Detector

<2 SCORE - Short range CORrelations on Exotic nuclei at R3B/FAIR using tRPCs

2) Evaporator facility

T CALIFA@CTN

. CAF: Characterization of Csl(TI) Crystals and Implementation of tools for the CALIFA calorimeter at FAIR.
@ Inverse Alpha - 1S698

& RPCs for CALIFA

B ATOMIK : Atomic inputs for kilonovae modeling

Muon detection with a scintillator-PMT based setup

Interface

m Linkedin & Contacts ' Updates Weekly

' Papers & Proposals for Research Projects ~ Annual Reports LIP

4 CTN +» Ciéncia ID . Useful Tools: IT for beginners

+» LIP Internship Proposals 2023 B Lab85.15 # Website

@ Photos # NUC-RIA - The movie . Group's Task Forces

#l Conferences & Workshops £l Grants and Applications £ Opportunities in Nuclear Physics / BioNuclear ...
‘:. Group Presentations % Masterclass
Calendar

EH Table [@ Calendar & Timeline

7 Database
February 2023 < Today >
Sun Mon Tue Wed Thu Fri Sat
29 30 31 Feb1 2 3 4
Characterization of the res... 3 Minutes 03/2/2023
(®) Pamela Teubig @@ Daniel G @ Daniel Galaviz
5 6 7 8 9 10 11
[ Minutes 10/2/2023
@ Daniel Galaviz
12 13 14 15 16 17 18
O
19 20 21 22 23 24 25
3 Minutes 24/2/2023
@ Daniel Galaviz
26 27 28 Mar 1 2 3 4
© R3BRoot Workshop (1 2 & Minutes 03/3/2023
@ Daniel Galaviz § Tomas St @ Daniel Galaviz
Miscellaneous
How to use the @Main Database
£ Internships Notion Workflow
= Archive
O

LIP Internships: Notion + Github



Contacts

=8 & NUC-RIAMain Page / & Contacts Edited Jan 13 @ <11 shae B @ % e

Change cover Reposition

Contacts

€ Tomas Sousa Oct 50
Diogo Miguel @ Carolina Felgueiras preciso que cologuem aqui os vossos contactos

1 resolved comment

It is very important to add your CV

89 Gallery view

Our Members

# _Right Click and "duplicate” $ Pedro Copeto @ Beatriz Amorim = Carolina Felgueiras

= Diogo Miguel # Pamela Teubig

@ Daniel Galaviz Redondo

4y Lia Pereira B Manuel Xarepe 4% Tomas Sousa

& Rita Pestana 4 Ricardo Pires #5 Margarida Paulino

IT Tools for beginners

LIP Internships: Notion + Github
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=8 & NUC-RIA Main Page Useful Tools: IT for beginners @ 5 Share @ @ vy se-

X<=2a+w+ ax) {

//trigger the custom event
.f (!t.appeared) t.trig , SEtLings. duts

Useful Tools: IT for beginners

This is the page dedicated to serve as a database of the main software, useful pieces of code, websites and computacional tools, from the most basic to the more advanced ones, used by our group. Everyone is invited to contribute to
this page by adding new information or reviewing what we have so far.

This should be a place where new learners come to start getting in touch with things such as Linux, Virtual Machines, Git, Python, C++, GEANT4, etc. But also for the “senior” people to keep sharing knowledge on their most useful
tools

Below there is a set of pages covering the more interesting topics for beginners (e.g.: f.'}, Linux ).

There is an extended ‘)‘ Useful Tools Main Database with everything classified with Tags and Flavors.

In the end, there is a view of the database filtered by categories (Tags or Flavors).

~ How to contribute?

Go to the ‘) Useful Tools Main Database and add a new entry. Besides its name, also define “Tags" and “Flavors”. Additionally you can add a header description to it, relevant files and URL, or you can simply start typing in the page.
If you want that entry to be on the spot, you can copy and paste the link to that page in the set already existing below.

New entries on the main data base are automatically added to the overview.

! ‘, Useful Tools Main Database

& Linux » ROOT-CERN @& C++
5 Virtual Machines Gz GEANT4 5 Git and GitHub
& Docker 5% TOPAS > VS Code

[ Overview Tags ([0

T Name v Tags
Code/Script Software Website/App Workshop Presentation & No Tags
ArXivFetcher ¢ BASH B Hex Tech # Introduction Class for Geant4 4 Cell culture room procedures
Event muon generator @ C++ Lucid Chart €. Machine Learning applied to
Nuclear Physics
<[> Map2root ® Docker Miro
7 Notion Workshop
@ ROOT related files G4 GEANT4 ) Quilbot
@ SciToFloat 4 Gitand GitHub Research Rabbit
TOPAS geometries 8 Linux
NUC-RIA Virtual Machine
o R3BRoot Docker Container
ROOT-CERN
Task Spooler
& Archive

«, Useful Tools Main Database

Group’s Task Forces

LIP Internships: Notion + Github



_:B & NUC-RIA Main Page Group's Task Forces

Group’s Task Forces

Here are the identified the various tasks distributed among the group, such that whenever a person
is leaving (or is very busy and cannot do the job) or somebody new is coming, we do have an
overview on who is doing what, and we see also the need for a replacement.

Task

Linkedin & Social

Group Seminars

Papers

Website

Conferences and Workshops

Grants

Lab

Responsible

Carolina Felgue

Ri

o Ferreira da Silva

Pamela Teubig

Tomas Sousa, @Ricardo
ilva @Carolina

elgueiras

Pamela Teubig

ho @Ricard
Silva @Fran
Manuel Xarepe

T
]

Bal
Teubig

Tomas Sousa @R
Pires

o Matoza

Page in Notion

www.notion.sofnuc-
nkedin-
2b4ca018372a44bbBe94c2e2dbes
b465

https w.notion.so/nuc-
ria/Papers-
bc1b8fd199badfha8202e50b76232
fb5

https:/www.notion.sofnuc-
ria/Website-
88a332c0627441e198a5d64582d
a3b7

https nw.notion.so/nuc-
ria/Conferences-Workshops-
5d1dib241ace4490a1c00ccc01f59

654
https:/fwww.notion.so/nuc-
ria/48bb055a82914447bf8d50ae32
el03ca?
v=9d906b61ae9e43fb8659feceadl
7e762
https:/www.notion.sofnuc-ria/Lab-
§-5-15-
13d64d71b829499ab29c9cB89693fe
fc2

Part 3: Uses for you and for this internship

Note-taking

You can obviously create notes for your work!

LIP Internships: Notion + Github
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T HUB

) NuclearInstrumentation / . Photomultipier Tubss.

9. Photomultiplier Tubes
b teqiemens To-do List

[ ¢ introdction
91 The photocsthode: parts & &, €,

it thctron mattplcation: parts A € ©

93 Ancifiry squipment required-with photomultpler tubes: parts -

1. Introduction

The widespread use of scintillation counting in radiation detection and spectroscopy would be impossible without the
availabilty of devices to convert the extremely weak light output of scintilation pulse into the corresponding electrical signa

‘The photomultiplier (PM) tube converts light signals into usable current, even if the light signal is only a hundred photons! A great
variety of commercially available PM tubes are sensitive to radiant energy in the ultraviolet, visible and near infrared regions of the

EM spectrum.
% The two major elements of a typical PM ¢ hotocatode & electron multiplier, these two structures are coupled.

The photocatode serves to convert as many inci t photons as possible into low-energy electrons (f the light consists of

pulse from a scintillation crystal, the photoelectr Iuced willalso be a pulse of similar time duration. Being a weak electron

signal it requires ampliication to be measure, sc tocatode s coupled with the clectron multiplier, not only to amplify them,

but also to collect them. After amplification the « ts collected in the anode (clement 13 in Fig. 9-1)

Most photomulipliers perform this charge ampl in a very linear manner, producing an output signal proportional to the

number of original photoelectrons over a wide 1 smplitude. Not only that but much of the timing information i retained!

Let's now deal with the two main elements of th 12, the photocatode & electron multiplier

II. The Photocathode

A. The Photoemission Process
The firststep to be performed in a PM tube is the conversion of photons nfo electrons. There are three main steps that describe this
process:

1. The absorption of the incicent photon and transfer of energy to an electron within the photoemissive material

2. The migration of that electron to the surface.

3. The escape of the electron from the surface of the photocathode.

The energy that can be transferred from the photon to an electron is the first step s given by the quantum energy of the photon hv/
(~3€V for blue light). In step 2, some of that energy will be lost through electron-electron collisions in the migration process. Finally,
in step 3, there must be sufficient energy leftfor the electron to overcome the inherent potential barrier which always exists at any

interface between material and vacuum, called the “wor: function". This function s normally lower in semiconductors than in metals,

so they/re usually used.
The stopping power of electrons moving to the surface show be as low as possible, but the thickness of the material should be
enough to maximize the depth of materialin which electrons originate: it s a balance. Given the two conditions, only a very thin
layer of material with thickness equal to the escape depth (minimum depth for electrons to escape the potential barrier) il

tribute to photoelectrons (metals few nm; semi-conductors ~25nm),

Because of this thickness, parent. only less than haff of the visit wil interact

B. Thermionic Electron Emission

The potential portant property of the noise. Electrons have a temperature
distribution given by the Maxwell-Boltzmann distribution, and in the tal of the distribution, the faster electrons, have enough
thermal energy to escape the potential barrer. Electrons that escape the barier by this effect create noise, in metals this effect is
considerably low ~100/m?/s, however, considerable in semi-conductors ~10%-10°/m*/s

C. Fabrication of Photocathodes

Photocathodes can be constructed s either opague

® Opaque: Thir thickness is somewhat larger than the escape depth, They are mounted on a thick material and photoelectrons are collected on iluminsted

surface.

Their th not exceed ‘mounted on a transparent material and photoelectrons are collected in the non-

S @ O fr e

Easy images

yoial
Photocatnode T photoelectron
o avnode No. 1|
L
Elecuon Vocu
1-12: Dynodes 14: Focusing slectrodes
13 Anods  15: Protocathode
s 9-1. s clements of s photomutipier tise

I

Fig 8-2. Sequence of functioning between 3 scitilstor and P,

or semitransparent layers. Each typeis utilized in a somewhat different geometric arrangement!

illuminated surface.

Tt crucial that their thickness 's uniform over the entire area, variations on “give rise hanges in

photocathode — loss in resolution &

Fig.9-3. Examples of photocathodes

Photocathodes

3

8

photocathode efficiency in terms of current produce

5

QE = tofphotoclectrons emitted

Callouts !

D. Quantum Efficiency and Spectral Response

The sensitivity of photocathodes can be quoted in several ways, in particular, when applisd to DC light messurements, it is traditional to quote an overall

d per unit flux on its surface (amperes per lumen). For this lets introduce quantum effciency (QE):

/ 7 of incident photons

8

Quantum Effiency (%)
8

This effciency will be 2 strong function of wavelengt
escape the potential barier. Bt at higher A the glas:

In order to estimate the effective quantum effici
the emission spectrum of the scintillator,

crystal scintilator from which nearly all the light is
energy loss. Therefore, the average energy loss requi

. for pratical values is a maximum of 20-30%

1 shown inFig, 9-4), or lower A this eficlency vl drop since photoelectrons worit have sufficent energy to
s window ofthe photocathode might be opague to that radiation and the efficency i cutoff In this case the

window is substituted for a slica or quartz to extend into the UV region! (520 in Fig. 9-4).

iency of a photocathode, when used with a particular scintillator, the QE curves must be averaged over

An alternative measure of quantum efficiency is: # of photoelectrons produced from a given per keV of energy loss by fast elect aNal(Tl)

collected 20-30%, about 8-10 perkeV
red to create one photoelectron is about 100-120 eV.

1. i, the energy loss required to produce ane basic information carrier in a typical scintilator detector is much larger than the equivalent value in gas-filed

or semiconductor detectors!

II. Electron Multiplication

A Secondary Electron Emission

|| Hectons from the photocathode are accelerate by an lectricl potental Y, into  surface materialcapabl ofproducing seconda

An electron that leaves the on average TeV and duction band itis
secondary emission electrons,

vy emission electrons. This surface is called dynode. 1

needed ~26V-3eV (bandgap energy)! So this means that a electron of 1006V can create about 30 excited

Ultimately, only a small fraction of the excited electrons reach the surface of the dynode and contribute to the continuous amplification of the signal, this fraction is given by the overall multiplication factor 0:

§ = #0f secondary electrons emitted

primary incident electron energy C. Multiple Stage

Multiplication

In order to achieve electron gains on the order of 106, all PM tubes employ multiple stages, electrons leaving the photocathode

are attracted to the

L The value is d ~5-10 for optimum
incident electron energy!

fistdynode and produce § electrons for each incident photoelectron.

This process can be repeated many times, with low-energy each dynode following
dynode. If N stages are provided in the multiplier section the overall gain for the PM tube is given by:

Overall Gain=as™

oL SKC v B .
B ) . where a s the fraction of all photoelectrons collected by the multiplier structure,
. o
o 4 The overall gain of a PM tube is a sensitive function of applied voltage V.

Fig. 9. Varation of ths sscondary emission yild with primary elsctron energy

D. Statistics of Electron Multiplication

178 were stricty a constant, each photoelectron would be subject to exactly the same multplication factor. But. 3
The emission of secondary electrons s a satistcal process, and therefore the specific 6 value at a given dynode will fuctuate » e
from event to event about is mean value. cen
g
The shape of the single photoelectron pulse-height spectrum observed from a real PM tube is an indirect measure of the degree of %
fuctuation in . £ 1
I the most simple model, the production of secondary electrons at a dynode can be assumed to follow a Poisson distribution about .
the average yield For a single photoslectron incdent on the frt dynode, the number of secondaries produced has a mesn value of i S MM St
6 and std o of V3. §»
For N identical stages of the PM tube, the mean number of electrons collected at the anade s given by Y. It can be demonstrated s
from the properties of Poisson statstics that the relative variance in this number is now:
o
. ) w0 20 1600
Eq uations VA channel
Fig. 5. Statistical broadaning of secondary slectron emission, Number ep
photoclectrons
Thus f, 5 > 1, the relative variance or spread in the output pulse amplitude is dominated by fluctuations in the yield from the first dynode where the absolute number of electrons is smallest.
V. Ancillary Equipment Required with Photomultiplier Tubes
A. High-Voltage Supply and Voltage Divider
An external be connected to tubes in such a way that the photocathode and —— Fonds
each succeeding multipler stage are correctly biased with respect to one another
-Dynodes.. e
R
Multicell battery is in principle usable to power dynodes individually, but not favored because of high current drawn, T TR LA e ] Lo Lo L LF I.F
in the vast majority of cases we use a resistive voltage divider and single source of high voltage (Fig. 9-6) by L,
o s ey
cxoap -
Fig. - Resistive voltage divider and single sourceof high voltage
The figure represents this case where direct current s passed through divider string, divider current should be high enough compared to internal current in tube due to electron pulse to avoid variations in amplification;stabilizing capacitances
C deliver dynode current during pulse and get recharged in between pulses.
B Example: liberates the PM tube. Further assume that the PM tube provides an overall gain of 106, so that 10? electrons per pulse leave the
last dynode and are collected by the anode. If these scintillation pulses are occurring at a rate of 107 per second, then the average dc anode current can easily be calculated as: .
— 1()9¢€lectrons —19 coulomb 5 pulses 5 A —
Taug = 107€lectzons 1 5 70 19oulomb 3 2el2es 9 65 10754 = 0.016m.A
Because this in pulses, however, the pulse is substantially larger. As an extreme case we can consider Tpegi ~ 32m A
Choice of polarity of voltage divider i in principle arbitrary:
« +HV: photocathode dlose to scinillator at ground level, i easy to handle
« -HV: photocathode at high voltage, there's a danger of pseudo-pulses from high voltage leaks through entrance window to grounded components, or pseudo-pulses from electro-luminescence in the glass, with this there’s no need for the
coupling capacitance near the anode.
The very large changes in gain that accompany changes in voltage with a photomultilier tube are often a great convenience in setting up a counting systemt Although the timing properties are distorted by ths effect, linearity and relative
signal-to-noise of the signal are not. 50 it allows a tuning system to the experimenter wishes!
B. Magnetic Shielding
© Itis necessary to have par y this is because of the low energy electrons (~100eV maxl). Even the earth's magnetic fields is sufficient to
appreciably affect the trajectories of these electrons.
Created by: Tomds Sousa, Physics Engineering @ Faculty of Sciences of the University of Lisbon
1
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Collaborative work

If you're working with somebody else, this may be very helpful!

= HUB/ .. / & Laboratdrios Avangados / § Microscopia de forga atomic

Microscopia de forca atomica (AFM)

Esta aula esté a ser dada pelo Mério por isso vai ser mt ranhosa

Duvidas

» A variacdo na fase é toda a amplitude ou metade?

» Calculo do médulo de Young

Data de entrega do relatorio

21, Scanning Probe Microscopy -
Principle of Operation, Instrumentation, and Probes

Eharat Bhushan, Othmar Marti

SINCE the INUODUCON OF te STM in 1981 and
the AFM in 1985, many variations of probe-based

veloped. Whille the pure imaging capabilities of
SPM techniques initially dominated applications
of these methods, the physics of prabe—sample
interactions and quantitative analyses of tribolog-
ical, electronic, magnetic, biological, and chemical
SUTFaces USing SPMs NZVe Decome of INEasing in-
terest in recent years. SPMs are often assodiated
with nanoscale science and tecinology, since they
aliow investigation and manipulation af surfaces
doven to the atomic scale. As our understanding of
own,

Scanning Tunnefing Microscope
2111 Tne STM Design of Binmig etal.
7112 Commercial STMs....

13 STM Probe Constructian.

Atomic Force MiGroscope ...................
12.1 The AFM Design of Binnig et al
222 lommercial AFMs
7123 AFM Probe Canstruction ...
2126 Friction Measurement Metnoas
2’5 Normal Farce

and Friction Force (alibrations

Of Cantilever BEams...............

tne unaenying| e
SPMs hiave increasingly found application in many
flelds beyond basic research fleids. In aadition,
VaTiOUs OEiVatives of all tNese Metnods Nave been
developed for special applications, same of them
intended for areas other than micioscopy.
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To-do

£ No Status

Contact mechanics

AFN.nb

l/t-6tE3dAZuUST

23 WM and Analyses

21.3.1 Tne Mechanics of Cantilevers ...
2132 Instrumentation ana Anaiyses

of Delection Systems

for (antilever Deflections
330 or 3-D Force

In progress

506

Completed

LaTex Relatério Grande

® Tomas Sousa

[3 Parte 2 - Disco, 19.1
© Fita Pestanz

B Parte 1 - Grafite, G28

64 David Lima

Force Volume - Mathematica

® Tomas Sousa

Ler Cap.AFM Livro

® Tomas Sousa

Intredugio do relatorio

Task and project management

Timelines are great when tight schedules for posters or abstracts arrive!

LIP Internships: Notion + Github

abalho de microscopia de forca atdmica

8§ de Margo de 2021

1 Muito breve introdugao

A microscopin de forgs atémica (AFM, do inglés atomic force microscop
téenica inventada nos anos 80 apds s invencio da micraseopia por efe
s Licnicas tem & capacidade de realizar

mente tridimensionais, embora aqui »
1ma imaginagio, visualizar nes
daquilo a que es bituades. Fstas técnicas tem como be
acgio entre uma ponta fins @ uma amostrs que se queira
superficiais como as foras de contacto, quimicas ou van

T Wi
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Conferences & Workshops

26 backlinks

3 Rules for travel - LIP

B8 Table & Timeline [ Calendar

Conferences & Workshops

May 2023

B compass yearly meetil
B Simpésio em Engenhari
16thbis International Wolfs!
54th European Group on At
Tth International Conferenc
CARPATHIAN SUMMER 5Ct
International Colloquium o
2023 Exotic Beam Summer
Euroschool on Exotic Beam
IBER 2023

Target and source worksho
17th International Symposit
2nd Annual Meeting of EUF

3rd Flash Radiotherapy anc

COMPASS yearly meeting une 6, 2023 — June 8
Simpdsio em Engenharia Fisica
16thbis International Wolfsbe
54th European Group on A

Tth Internatiol

Part 4: Hands-on!
Go to https://bit.ly/lip-notion-2023

CARPATHIAN SUMMER SCHOOL OF PHYSICS 2023 July 2 2023 — July 15, 2023

International Colloquium on Atomic Spectra and Qscillator St...

2023 Exotic Beam Summer School, East Lansing July 10, 2023

Thank you for your attention!

This presentation was made using Notion &

Tomas Sousa, tsousa@lip.pt

Hands-on!

[INTERNSHIP NAME]

LIP Internships: Notion + Github

Today

Euroschool on Exotic Beams, Sinaia, Romania August 27, 2023

IBER 2023 5=

2023 Somewhere in September in Coimbra

Target and source workshop 5=

023 registration open n

17th International Symposium on Nuclei in th

15


https://bit.ly/lip-notion-2023
https://www.notion.so/Hands-on-dfbae20ec0564faa80102f9015acefae?pvs=21
https://www.notion.so/INTERNSHIP-NAME-0edc3e5605c0471eb0657d0ca71531cf?pvs=21

