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1. FERMI-WHY ?



MESSAGGERI COSMICI

PORTANO INFORMAZIONI ATTRAVERSO LUNIVERSO



PARTICELLE COME MESSAGGERI

MEDIANO LE INTERAZIONI TRA LE FORZE FONDAMENTALI



gamma ray X-ray ultraviolet  visible infrared  microwave radio
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2. FERMI - WHEN



2008 — 11 GIUGNO - CAPE CANAVERAL
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FERMI ORBIT AT 565 KM ALTITUDE



FERMI ZOOM COOLABORATION MEETING 2020



w0 X . 0

WACTIE GAMMA - RAY EMISS ON

CRATEN

0

Pair Converter Anticoincidence
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EGRET All-Sky Map Above 100 MeV
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3. FERMI - HOW




ASTRONOMIA ATTRAVERSO LO SPETTRO ELETTROMAGNETICO

OSSERVIAMO LUNIVERSO A DIVERSE DISTANZE
LA TECNOLOGICA E' FONDAMENTALE
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_ Anticoincidence

Detector (background rejection)
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- Conversion Foll

. Particle Tracking
Detectors

Calorimeter
N (energy measurement)

Thor-Delta Delta A

© 2012 Encyclopzedia Britannica, Inc.

Delta D

Delta  Deltall  DeltalV v
2000 Medium+ (5,2) Heavy

Design drivers

+ Size to Delta Il payload capacity
* Instrument mass <3000 kg
* Maximum transverse size ~1.8 m
+ Module size

» Maximum length of silicon strip detectors
read out by single channel of electronics

+ Noise from strip capacitance

+ Power < 1000 watts

* Limit on silicon strip detector channel count,

maximum number of tracking layers
+ Mass < 3000 kg
« Adjust depth of calorimeter

* Minimum depth 10 radiation lengths

ﬂwld of View ~30X30deg2

\

Area ~05mX0.5
| Aree ~0.5mX0.5m Field of View ~ 140X140deg2

Area ~14mX14m
-
Silicon Strip Detector
7

LAY Spark Chamber

0
AW Invented by
\ Fukui and Miyamoto)

.

1
1 Calorimeter
\ \ Calorimeter

+ Large field of view
* Zenith-pointed, sky-survey instrument
« Cover large fraction of sky each orbit
+ Energy reach
« 20 MeV to 300 GeV (and more)
+ Event dead time

» <100 us requirement







4. FERMI - WHAT



Large Area Telescope (LAT) - pair conversio‘n telescope L' OSSERVATO RIO FERMI

e 20 MeV — > 300 GeV I

~Huge field of view (2.4sr)

» 20% sky any instant

» All sky for 30’ every 3h
Huge energy range

* Including 10-100 GeV
Public data

: - 1= : * ~400 collaboration papers

. l e ST et e ~2400 total nb of papers
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IL CIELO DI FERMI - 11 ANNI



Milky Way Center Geminga
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Blazar 3C454.3

IL CIELO DI FERMI - PRIMA LUCE - 4 GIORNI



9. FERMI - WHERE -
IL TRACCIATORE



SSD Procurement,
Module Structure Testing

Components
SLAC: Ti parts, thermal SLAC,Japan, ltaly (HPK)
straps, fasteners.

Italy (Plyform): Sidewalls |

".i‘.T.I."acke Module Asse e\
f and Test
ltaly (INFN, Alenia Spazio)

inter-tower stay-clear 2mm

yd

Readout Cables Electronics Fabrication, burn-in, & Test
UCSC, SLAC UCSC, SLAC (Teledyne)
(Parlex)

SSD Ladder Assembly
ltaly (G&A, Mipot)

Tray Assembly and Test
ltaly (G&A)

Composite Panel, Converters, and Bias
Circuits

Italy (Plyform): fabrication

SLAC: CC, bias circuits, thick W, Al cores




LAT Tracker: 12500 SSD, 100 m? of Si, 30 M single channel tests
@ INFN - 2001-2005 - 60 people (physicist, engineers, technicians)
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6. FERMI - WHO
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WE WANT YOU!



