I Y
QUASAR THz Group Meeting 11/09/2010

Beam Diagnostics:
a PhD Students’ Perspective

Adam, Janusz, Massimiliano



© PhD Project Start-Up
® Theory & Simulation
©® Experimental Bits

11/09/2010 Beam Diagnostics: a PhD Student's Perspective



PhD Project Start-Up

11/09/2010



e What needs to be done?

e What has been done already?
 What do we need to develop?
e What are the challenges?
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Development of a Longitudinal
Beam Distribution Monitor for LHC
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The Challenge

e What exists:

Continuous bunch shape measurements
(eg. wall-current monitor)

Fast bunch length measurements
(eg. electro-optic methods)

High dynamic range measurements
(e.g. deflecting cavity)

e What doesn't:

Something that combines them all
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Development of Novel Beam
Instrumentation for Future
Low-Energy Storage Rings
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e What exists:
All sort of monitors for various applications

e What doesn't:

Monitors optimised for exotic machines:
e Particle types:
 Low energies:
 Few particles:
e Low currents:

e High vacuum:
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 Faraday Cup >

e Capacitive Pick-Up

e Scintillating Screen
(Secondary Emission Monitor) W
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Beam intensity
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e Intensity

— Current range: pA > fA
— Close to noise limitations (fA)
— No standard UHV components for low level measurements

e Position

— Low signal: ~250 nV @ 0.1 mm

— Noise level: >2.5uV @ 20 MHz

— Low velocity: 0.025 c — 0.006 c
e Profile

— Low energy: <300 keV
— Low intensity: ~10° pps (sub-pA)
— Particles: antiprotons AND protons
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Projects: Massimiliano

Development of a Modified Neutral
Beam Scanner
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State of the Art
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The Challenge: gas curtain

What exists:
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What doesn’t:

" 1st Maximum
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ScientificWR v1.3, www.cfd.oru
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What exists: What doesn’t:




Theory & Simulation
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e How does the detector react?
e What will the results mean?

e How can we optimise the
performance?
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Or Making Your Own

Class Yiew 1 X ReadMe.txt | stdafx.cpp | targebver.h | stdafx.h*reading example.cpp® - start Page
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#include <math.hs>
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#include <fstresumn:

usihg namespace std?
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const int channel=3:
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r Making Your Own

. Praject Yariables,
User ) Pret Vartles Project file names | Geometry | GDT geometry =1_’ (Geometry ;
Manager Wiriter files tf

names, observahles

Launch
simulations

Project Temporary
status Update
4

D W
psoll Ny | Xy | A / \‘pw,vmmes,me
A

SW

. sD

"-=._=_.a-“
Co
A | A~ |G| <>

e
Dist | A\

Sawe inTecPlot

Vi " Kls Writer Format
aximum
630 "~ Update cead
Manager Status «—————| header
6.10 - Manager
Oo / File names
s 590 - . l -
= 10 Database —_— ohservables
2 5.70 - 15 y
% —%—20° Data
= 550 - —e—25° reader
5.30 1 . . . Obszervables /
Wit File ngmes "hj”ab'es- Writer inram | Analyzer Data in RANM,
£10 ohservables SR
5.10 : : : rieer |, I'\ﬂanager Kern observables
0 5 10 15 20
Distance Nozzle-Skimmer (Grid pts)

C++ modules

11/09/2010 Beam Diagnostics: a PhD Student's Perspective M assi m i l ia no




Experimental Bits
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Hands-On
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Our Achievements
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Measurements: Adam
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Measurements: Janusz
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e Adam:

— Measurement with beam of single APD
— Lab test of the double APD (> dynamic range)

e Janusz:
— F-Cup measurements with beams (e-, H*)
— BPM measurements with a stretched wire
— Scintillators and SE monitor tests with pbars

 Massimiliano:
— Experimental test stand commissioning
— Jet-Curtain experimental analysis
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