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Parameter

>

k

photon

Energy [MeV]

Spectral density [ph/s - V]

Bandwidth rms [%]

# photons/pulse within FWHM bdw

# photons/s within FWHM bdw

Source rms size [pm]

Source rms divergence [prad]

Peak brilliance [N, /s - mm? - mmrad? - 0.1%]
Radiation pulse length rms [ps]

Linear polarization [% ]

0.2 —-195
0.8 —4-10%

< 0.5

< 26-10°

< 8.3.10°%
10 — 30

25 — 200

1020 _ 1023

0.7—-1.5
> 99
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Electron beam params _ Beam Dump
Energy 75—740 MeV Mﬁﬁ.
Bunch charge 25—-400 pC

Number of bunches/pulse 32

Bunch distance 16 ns
: -—g—-— T Bunch length 100 — 400 pm
]
; 8 Pulse length 512 ns
I £
: i : Energy spread (RMS) 0.04-0.1% High Energy
! LOW ENERGY LINAC : HIGH ENERGY LINAC Norm. Emittance 0.4 mm * mrad u?ti'r'.l'i't"-.’é'n -
1 Region
1 RF repetition rate 100 Hz M2 Gamma beam
1
l " —— ey
1 : M25 s e TR R

M2TA  m28 M29  M30 M3

High Energy Gamma Beam
Characterization

Photoinjector

MRF Exparmant

-
=

-

Electron beam Gamma beam

S
Low Energy Gamma Beam
Characterization

! Low Energy
Compton
Interaction
Region

Gamma Source Room

Electron Accelerator Bay 1 Electron Accelerator Bay 2
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Dispersion Beam
Free ® diagnostic

steering tools

Beam
Based
alignemt

g8 VODULAR & MACHINE g8
o INDEPENDENT !!! o
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High level software

Control System
- LogBook  fE8 (EPICS) O

Valentina Martinelli



ELEGANT 1. INJECTOR (ASTRA)
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Correlation Longitudinal and Vertica

Valentina Martinelli 6



" Moving GUN steerer
B magnets in a small range

e Simulate the steerer
with ASTRA code

¢ Scan the steerer

Valentina Martinelli

gas Focalise the beam with
¥ Gun solenoid

e Not needed in the
simulation

M3
Photoinjector

Measure centroid on the
YAG screen for different
steerer’ scurrents

e Exitation curve
simulated

* Analize data and

compare results with
the «real values»




With both linear fit:

A_P — Preal_Pmeas — 0 009%
p Preal

displacement [mm]

B Horizontal Data

= Horizontal Fit

2 Vertical Data

L Vertical Fit

g

e

/

//,

P =6.179MeV /c

EtOt = 6200 MeV
Exin = 5.689 MeV

-5

0 5
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< x(B =0)>=-0.0791 mm
Ox(B=0) —0.356 mm

]

P
| Solenoid position (x,y) 100 um S
o ERREEERINY
| PC laser Arrival time jitter 200 fs R
Gl 2

ffiéf RF phase jitter 0.2 deg RS

| Rf Voltage jitter 0.2% 0
100 um

-0.50 -0.25 0.00 0.25
e displacement [mm]

| Steerer position (x,y,z)

for ELI-NP GBS -

-} 6D phase space electron beam analysis and machine sensitivity studies @Cwss,ﬂm SN

-1 A. Giribono®"*, A. Bacci€, C. Curatolo©, L Drebot€, L. Palumbo *?, V. Petrillo ¢, AR. Rossi¢, |
L. Serafini¢, C. Vaccarezza®, A. Vannozzi *°, A. Variola® k.o
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Magnetic Field [Gauss]

Interpolating with Y=mx+q
m = 1801, +101
From this the momentum is:

DImlc || Lessm]

1073

p:

m

p = 6.18 1+ 0.35 MeV
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M3

Mooving Dipole magnetsina [ o Focalise the beam with triplets [ g Vieasure centroid on the YAG &
small interval S S e screen for different currents of [

a8y the Dipole

e Simulate the Dipole with = o *If the energy sperad is high, | « Exitation curve simulated
ELEGANT 5};} o for more accurated ;f;f;f; 1 e Analize data and compare
e Scan the Dipole = measurements, change a S results with «real values»
little bit the WP . « Studing beam pipe
dimention, YAG-screen
dimention and acceptance
region
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real E=117.547 MeV
meas E=117.553 MeV

AE _ Ereal—Emeas _ o

= 5.0 T = Teme = 0.03%
£ o
— 2.5 ERRRRRE
T N I
3 e
c 0.0 o
v o
v T
© -2.5 S
Q IS
n R
©T —5.0—— . . . : : RIS
0.636 0.638 0.640 0.642 0.644 0.646 S
B field [T] o
050 bsing p(1—coso) DCLme
S 1 p = 10~ S

Mx,secmr: —Esinﬂ cos© sin @
0 0 1
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] YAG screen diameter: 1” or 2”

~-| Beam pipe: 2.5 cm diameter

0 OTR : 30x30 mm

40 -

200
30 4

displacement [mm]

N)

o

y [mm]

R : _ In <x> + 20,
T — 959% of particle
ERy— In <x> + 30,
3 — 98% of particle
-9 500 DRI

1.0325 1.0350 1.0375 1.0400

B field [T] s
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8 rroorr B

- Measurement of 8 Bunch centroid as function of - -
8 vertical spot size a e ® different phases in a small range at e  Spot size at the zero
| SEEE Jyoff g the zero crossing C,, crossing a,,

e In order to increase the R | eThe Deflector calibration is
resolution it can be necessary e measured from the FIT of
reduce the beam vertical size e the centroid.
with Triplet.

* RFD simulated is a Traveling
Wave S-Band with an integrated
deflecting Voltage of 1 MV with a
length of 25.6 cm
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! L e-mTT Ys off
1 }; _..-q"i
Ys.orf = Yo+ Luo R Y TR L $-> 7
Yooss = Yo L = Lgrist + Lrrp/2 Banas Z—-LRFDIZ z-0 z=Lnep/2 z=L
o s SCREEN
ys = yo+ L(y,+ Ayp)
v, = o+ Ayg

Centroid

Cys — LORFD(}& Siﬂ(@).

Spot size
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151 Kear = 173.05 um/ps

104 Orym = 091 ps e

Aoy

= 0.35%

O-treal

T T T T T T T T T
-100.0 -97.5 -950 -925 -%0.0 -875 -850 -825 -80O ...

T T T T T T T T T
80.0 82.5 85.0 87.5 90.0 92.5 95.0 97.5 100.0 00

_____ RFD Phase

Using both phases}

RFD Phase o
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nd i
Mooving Quadropole- Move the quadrupole Repeat for 27 axis

current finding the beam i cur.rent around the
beam waist in X (or Y) R EINE

e Collect X spot (Y spot ) as - e Analize data and
. 2 function of quadrupole current |- | compare results with
ELEGANT script B R o «real values»
e Scan the Quadrupole strenght S
finding the waist

e Simulate the quadrupole with
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R (ASTRA)
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Dispersion Beam
Free # diagnostic
steering B tools

Beam
Based
alignemt
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