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Fig. 7.2. Radiation pattern in the particle frame of reference or for nonrelativistic particle
in the laboratory system

_ particle path

to observer

- Fig.7.3. Radiation geometry in the laboratory frame of reference for highly relativistic
particles
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422 11. Insertion Device Radiation
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THE SUPER-ACO STORAGE RING

-4

LEL UV

B gr EVEY T ae gy iRl . st a
1O rand, Qe 1010,

E=0.8GeV 40nmrad, 2 bunches
| = 2x60 mA
o] = 90 - 300 ps RMS (30-100 ps, harm. cavity)
feedback on modes of coh synchrotron oscillations
ox = 0z = 300 pm
lasing duration : 10 h-3 h
Mode of operation compatible with the VUV
community using the temporal structure



Conceptual Layout of IR FEL Driver
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IR wiggler
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A schematic of the FEL is shown above.
Jefferson Lab FEL Output Light Parameters

IR Branch UV Branch

Wavelength range (microns) 15-14 0.25-1
Bunch Length (FWHM psec) 02-2 02-2
Laser energy / pulse (microJoulesJ) 100-300 25
Laser power (kW) >10 > 1

Repetition Rate (cw operation, MHz) 47-75 47-75

Jefferson Lab FEL Electron Beam Parameters

Energy (MeV) 80-200 200
Charge per bunch (pC) 135 135
Average current (mA) 10 5
Peak Current (A) 270 270
Beam Power (kW) 2000 1000
Energy Spread (%) 050% 0.13%
Normalized emittance (mm-mrad) <30 <11
Induced energy spread (full) 10% 5%

Jefferson Lab (Broadband) THz Beamline Parameters

Wavelength Range (THz) 0.1-10

Pulse Length (ps) 02-2

Energy / pulse (microJoules) 2

Repetition Rate 1 Hz - 75 MHz

Total Power (watts) 150
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FIGURE 2. Evolution of the LCLS radiation power and the temporal coherence (courtesy of
H.-D. Nuhn, SLAC).

(&) z=25m (b) z=50m (c) z=T76m

FIGURE 3. Evolution of the LCLS_transve;se profiles at different z location (courtesy of S.
Reiche, UCLA).
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Subject: Fwd: LCLS photo

From: Rick Fenner <fenner@aps.anl.gov>
Date: Tue, 08 Mar 2011 10:08:29 -0600
To: Lee Teng <leng @aps.anl.gov>

Here it is again, Lee.

———————— Original Message ---—---
Subject:LCLS photo
Date:Mon, 07 Mar 2011 09:22:38 -0600

From:Rick Fenner <fenner@aps.anl.gov>
Ta:Lee Teng <teng @aps.anl gov>

Richard Ferner

¥apnager, Scientific Information Services
fhoton Sciences

Advanced Photon Source
Argonne Xatlcnal Laboratory
8700 s. Cass Ave.

Bldg. 401/Fx. R411S
Argonne, 1L €0439
£30.252.5280

Fax 630.252,4559
fennerdaps.anl . gov

lels_firstlight_hires-7.jpg

Content-Type: image/jpeg
Content-Encoding: base64




Subject: Fwd: LCLS photo

From: Rick Fenner <fenner@aps.anl.gov>
Date: Tue, 08 Mar 2011 10:08:29 -0600
To: Lee Teng <teng@aps.anl.gov>

Here it is again, Lee.

-------- Original Message ——------
Subject:LCLS photo
Date:Mon, 07 Mar 2011 09:22:38 -0600

From:Rick Fenner <fenner@aps.anl.pov>
To:Lee Teng <teng @aps.anl.gov>

Richard Fenner

Manager, Sclentific Inforration Services
Fhoton Sclences

2dvanced Phoken Source
Argonne Naticgal Laboratory
9700 S. Cass Ave.

Bldg. 401l/Fm. A4115
Argonne, IL 60439
630.252.5280

Fax €30.252.4593
fenner@aps.anl.gev
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Stability values (at bottom) are taken over a few minutes.

LCLS Parameters

Typical measured LCLS parameters with hard and soft x-rays. Parameters on the right
side of the double-border are still in development, although already partially tested.

Oct, 8, 2009
al{)éﬁ]lle [);S%m symbol hard soft short short unit
X-rays | x-rays pulse pulse
soft - hard
Fundamental wavelength A =14 <17 <15 >1.4 A
Photon energy Ow 2000- 750- 800- 2000- eV
8700 2000 2000 8700
Final linac e energy yie? 14.2 4.1 4.3 14.2 GeV
FEL 3-D gain length Lg 3.3 1.5 ~1.5 ~3.3 m
Photons per pulse N, 2 20 0.5 ? 10"
Peak brightness B 20 0.3 ? ? 10% &
Average brightness (30 (B) 40 2 7 ? 16°° ¢
Hz*)
Photon bandwidth Aw/m ~0.2 ~0.4 ? ? %
Bunch charge Q 0.25 0.25 0.02 0.02 nC
Init, bunch length (rms) G0 0.65 0.65 0.23 0.23 mm
Final bunch length (rms) Oy 7 20 ~| ~1 Lm
Final pulse duration ATy 80 240 <10 <10 fs
(fwhm)
Final peak current Lo 3.0 1.0 ~3 ~3 kA
Electron Beam
Parameters
Proj. emittance (injector) Yy 0.4-0.6 | 0.4-0.6 0.2 0.2 Hm
Slice emittance (injector) AT 0.4 0.4 0.15 0.15 Hm
Proj. emittance Ve s 0.5-1.6 | 0.5-16 | 0.3-1.0 | 0.3-1.0 Lm
(undulator)
Single bunch rep. rate f 30% 30* kg 30% Hz
UV laser energy on cath, u 25 25 ~2 ~2 nJ
UV laser diam. on cath. 2R 12 12 0.6 0.6 mm
e energy stability (rms) AF/E 0.04 0.07 0.1 ? %
e” x,y stability (1ms) /0, 15, 10 25,20 2.9 2.9 %
e timing stability (rms) At 50 ? ? s fs
Peak current stab. (rms) Al/T 10 6 8 ? %o
Charge stability (rms) AQ/Q 2.5 2.5 ? ? %
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SDUV-FEL HGHG Scheme

SDUV-FEL Main Commissioning Parameters:

Beam Energy: 135MeV

Bunch Charge: 100pC.

Normalized Emittance: ~5mm.mrad

Sliced Energy Spread: ~1e-5

Bunch Length(rms): 1~2 ps

Seed Laser Wavelength: 1047nm

Modulator: 5cmx10 periods

Radiator Undulator: 2.5cm x 60 periods x 6 sectors

= .s-‘ln.

i ?
11'- rlbn, | fy ) 'I’!"M

Overview of the SDUV-FEL Facility
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