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Machine Parameters

Table 2: Electron beam parameters

Phase-1 Phase 2
Bunch charge (nC) 0.5 0.5
Energy (MeV) 20-60 20-85
Rms length (ps) 1-5 1-5
En_xy (Mm-mrad) 1-3 <1.5
Energy spread (%) 0.1-2 0.05-0.5
Focal rms spot size (um) 15-40 10-40
Table 3: Laser beam parameters

Phase 1 Phase 2
Pulse energy (J) 0.8 0.8
Wavelength (eV) 1.2-2.4 1.2-2.4
FWHM pulse length (ps) 10-20 10-20
M? <15 <1.5
Focal spot size wy (um) 20-50 10-40

Table 4: Examples of various X-ray beams in Phase 1

high flux smal bdw short pulse
Photon energy (KeV) 7-120 7-120 20-120
Photons/sec (@ 100 Hz) 1010 107 107
Bandwidth (rms) 10% 1% 1%
Rms Plulse length (psec) 1-5 1-5 <0.2




Injector Optimization (1-8.8m) for the two new referece cases:

85MeV and 60MeV

85 MeV — two S-band TW SLAC cavities
Sig_t=3.7ps (gauss pulse)

Sig_x=320 micron

Charge=0.5 nC

60 MeV — one S-band TW SLAC cavity
Sig_t=3.4ps (gauss pulse)

Sig_x=340 micron

Charge=0.5 nC

5000mp Astra simulations
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Dog Leg

Astra sc-on:
comparison between envelope computed by Astra and my post-processor with beam rotation
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STAR LAB Facility

%/ '°\-) et el 7. SincrotroneTrieste
(& LTI 58" Elettra and FERMIlightsouri

Istituta Nazianale
di Fisica Nucleare

Ly Y T [ ——
‘r Liechtenstein Gloaz
Switzerland i‘gi"s’},mggbo

o
Székesfehérvar
o

P Hungary

Geneva
Améecy ? Slovenia
, 3 Ifieste
, M"!)a" o Venice. 5 il
snoble Brescia 28 \ies o
o N
: Pama \ C,_rp;ha
At s Bologna Pula
P ofi. N
Ravenna Zadar
N <
San Marino
Monaco 0,
e o Livorot  Florence
sille~cannes
oToulon 5 1tal
oy Grosseto y N
5 . Pescara 3
. Hviterbo o %
Rome AUl B
ol v O '
gkl Latina Foggia
£ Olbia % o
s 4‘“‘ a A N.a les
“Salerno g
Tyrthenian Sea
Palermo
Trapapis’ -~ s /
Marsala. Catania
M":‘b! . Tunis Agﬂaoxﬁ\a s;%gm
4 ” o =
= sl B\ o
“Constarttine 1 e ) Ragusd
s, _Souk Ahras
e Faias Sousse




e







Comput & Atavacala

UNIVERSITA DELLACALABRIA

Vendors
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RF Power Station

* Mode 1: 45 MW 4.5 us
* Mode 2: 55 MW 2.5 us
100 Hz

Cursors Measure Math Analysis Utilities Help

imebase -3.48 ps| [Trigger (C2]
50.0 mvidiv 71 kvidiv 2.00 psidivfNarm.  -19.20V| .
112.00 my| 2.00 psidiv) 100 kS 5.0 GS/sjEdge NMNegative Ve n d O r . AI I I p ego n

i aB7amvlL  -240.62 kv Xi= 68026ps A= -B.8864ps
T 1074 mvlr  -233. : X2=  -83.8ns 1A= -145.214 kHz
1211112014 9:53:04 AM




ADELLACALABRIA

MaTeRiA

M Sincrotronerieste

W8 Elettra and FERMIlightSouirces




2 — . Sincrotrone.drieste
Camput & Mtavacsla P (L) ..:. \l l I \ ‘.".i cird Q i,' &W}\ -~
UNVERSITADELLACALABRIA 5 (& [ e SRS st

o Power Station RF Waveguide Network Layout

* Mode 1:45 MW 4.5 us
Mode 2: 55 MW 2.5 us
100 Hz

* Adapter
 E-Bends
 H-Bends
 RF Windows
* High Power Hybrid Directional [Couplers
* Vacuum Pumping Stations

* Beta Hole Couplers

* SF6 Fill Stations s
 HP Phase Shifters |
e HP Attuneators
* RF Isolator/Circulator

e Straight Sections

* Loads

-
asai o

1 2

Vendors: Ampegon, CML, TSC, Ferrite
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Table 1: Specifications of the RF Photoinjector System

Input power 9.5 MW

Cutput Energy 5 MeV

Operating Frequency 2.856 GHz

Normalized emittance™ = 1.0 micron at 500 pC

Repetition rate Up to 100 Hz

Quality factor Gy 13,800

Shuntimpedance Auhun 60 Mo/m

Peak surface field 102 MV/m

Peak cathode field 120 MVim

External coupling factor (B) 2.0

Operating temperature 400 C

Materials OFHC grade 1 copper, cross-forged 316L S5T
flanges, Aluminum stands

Magnetic permeability of flange material <1.05

RF flange typse LIL

Braze materials/steps 3-steps: 25/75, 35/65, 50/50 Aw/Cu

Material certs To be delivered to customer

Fasteners All metric

Warranty 1 year from delivery

Vendor: RadiaBeam Europe
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SLAC 3M Section
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Main Specifications of the Accelerating Sections

Type

Structure

Mode

Working Frequency

Phaze velocity

Period

Number of cavities

Attenuation constant

Nommnalized group velocity (vg'c)
Shunt impedance

Input BF pulse length

Max BEF pulse frequency
Average accelerating electric field
Input VSWER

0 of the structure

Phase emror

Operating temperature

Max vacuum leak rate

(Operating internal pressure
Accelerating structure body material
EF flange:

Beam line flanges
|

Constant-Gradient, Travelling-Wave
Dizk-loaded

2z

2856.00 MHz

velpeity of light in vacuurm
3490 cm

86 (including m/out couplers)
0.57 neper

0.0202 to 0.0063

53 to 60 MO/m

2.5 psec

100 Hz

=25 MV/m

=1.1

= 13,000

T By=+£] deg

35°C = 0.05°C

<2 x 10719 mbar x liters x sec’]
<10 mbar

OFHC-Cu (= Cu 99 99% ASTM F68 clazzl)
LIL

fast-demountzble type (*)

Vendor: Rl Research Instruments GmbH
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BEAM DYNAMICS SIMULATIONS
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BEAMLINE LAY-OUT

RF POWER SOURCE
RF WAVEGUIDE SYSTEM
RF STRUCTURES
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