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Call for facility papers

PHYSICAL REVIEW ACCELERATORS AND BEAMS

Highlights Recent Accepted Special Editions Authors Referees Sponsors Search Press

Special Collection on User-Facility Accelerators

A special collection of articles reviewing user-facility accelerators [Original Announcement]

4 cltatlons
Design, specifications, and first beam measurements of the compact linear
accelerator for research and applications front end

0. Angal-Kalinin et al.
Phys. Rev. Accel. Beams 23, 044801 (2020) — Published 1 April 2020

First lasing and operation of an angstrom-wavelength free-electron laser

P Emma, R Akre, J Arthur, R Bionta, C Bostedt .. - nature ..., 2010 - nature.com

Abstract The recently commissioned Linac Coherent Light Source is an X-ray free-electron
laser at the SLAC National Accelerator Laboratory. It produces coherent soft and hard X-rays
with peak brightness nearly ten orders of magnitude beyond conventional synchrotron
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Sample Diffraction Reconstruction

Nature 400, 342 (1999)
Coherent diffraction imaging
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Quantum Materials (MAESTRO)

Coherent Scattering and Microscopy (COSMIC)
Calibration, Optics Testing, Spectroscopy
Magnetic Spectroscopy / Materials Science
Full-Field Transmission Soft X-Ray Microscopy
Energy, Catalytic, and Chemical Science (AMBER)
Double-Dispersion RIXS (QERLIN)

Polymer STXM

STXM

Research and Development (X-Ray Footprinting)
Macromolecular Crystallography (BCSB)
Macromolecular Crystallography (BCSB)
Macromolecular Crystallography (BCSB)
Macromolecular Crystallography (MBC)
High-Resolution Spectroscopy (MERLIN)
Magnetic Spectroscopy and Scattering

General X-Ray Testing Station

X-Ray Footprinting

LIGA

National Center for X-Ray Tomography
Macromolecular Crystallography (GEMINI)
Infrared Nanospectroscopy and Imaging

IR Spectromicroscopy

7.0.2
7.01
6.3.2
6.3.1
6.1.2
6.0.1
6.0.2
53.22
53.21
531
5.0.3
5.0.2
5.01
422
403
4.0.2
33.2
331
321
21
201
24
14
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7.31
733
8.0.1
8.2.1
822
831
8.3.2
9.0
9.3.1
9.3.2
10.0.1
1031
10.3.2
11.0.1

11.0.2
1131
11.3.2
1201
12.0.2
1221
1222
12.31
123.2

High-Pressure In Situ Soft X-Ray Spectroscopy
SAXS/WAXS/GISAXS

Surface and Materials Science (RIXS)
Macromolecular Crystallography (BCSB/HHMI)
Macromolecular Crystallography (BCSB/HHMI)
Macromolecular Crystallography (TomAlberTron)
Tomography (micro-CT)

Chemical Transformations

Tender X-Ray Spectroscopy

Ambient-Pressure Soft X-Ray Spectroscopy
ARPES, SpinARPES

X-Ray Fluorescence Microprobe (XFM)

X-Ray Fluorescence Microprobe (XFM)
PEEM3/Resonant Soft X-Ray Scattering
Molecular Environmental Science

Tender Nano-Tomography

EUV Lithography Photomask Imaging (SHARP)
EUV Lithography Nanopatterning (MET/METS)
Coherent X-Ray Scattering

Small-Molecule Crystallography

Diffraction Under Non-Ambient Conditions
SIBYLS—MX and SAXS

Microdiffraction
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RIREZBIE/ZIERinE/ S/ FREEGIE

0.5

IZ1TEEE GeV
SRR 1-2 A
KAk 67.8 m
KFEBARGE 9.2 nm-rad
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SRR 4.7 nC
R (MAIEiRER) 21 mm

IZ1TEEE 3 GeV
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HEK 624 m
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100%iB S IKELIIE 0.6 nm-rad
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January 2020 608 "Tine) p 3 s
NSLS-II Achieves Desigh Beam Current of 500
Milliamperes ACTIVE LANDAU CAVITY

Accelerator division enables new record current during studies

Consider the rf voltage produced by the fundamental rf
cavity and by a m-harmonic cavity (Landau cavity)

U,
V(1) = Veglsin(wrfT + ¢s) + K sin(mwr T + ¢n] — =

To compensate for the synchrotron radiation energy loss

Table 1: NSLSII Parameters

Parameter Symbol Value Unit
Energy reference particle E, 3 GeV
Average current Iy 500 mA
Number of bunches M 1300

Harmonic number h 1300
Circumference C 780.3 m
Bunch duration O 12 ps
Energy spread op 9.8x10~*

Energy loss per turn Us 172 KeV
Momentum compaction « 3.68x107*

Revolution frequency wo 2w x0.384  MHz




SuperKEKBE1=171£2.3 A

KEKB SuperKEKB

LER (e+) HER (e-) LER (e+) HER (e-) Units
Beam energy E 3.8 8.0 4.0 7.007 GeV
Circumference C 3016.262 3016.315 m
Half crossing angle 0 0 (11™)) 41.5 mrad
Piwinski angle OPiw 0 0 24.6 19.3 rad
Horizontal emittance Ex 18 24 3.2 (1.9) 4.6 (4.4) nm
Vertical emittance Ey 150 150 8.64 12.9 pm
Coupling 0.83 0.62 0.27 0.28 %
Beta function at IP Bz /By 1200/5.9 1200/5.9 32/0.27 25/0.30 mm
Horizontal beam size fops 147 170 10.1 10.7 pm
Vertical beam size oy 940 940 48 62 nm
Horizontal betatron tune Vg 45.506 44.511 44.530 45.530
Vertical betatron tune Vy 43.561 41.585 46.570 43.570
Momentum compaction ap 3.3 34 3.20 4.55 1074
Energy spread Oc ¥ 6.7 7.92(7.53) 6.37(6.30) 19
Beam current I 1.64 1.19 3.60 2.60 A
Number of bunches .
Particles/bunch 6.53 10'°
Energy loss/turn 2.43 MeV
Long. damping time 29.0 msec
RF frequency MHz
Total cavity voltage 15.0 MV
Total beam power 78 MW
Synchrotron tune -0.0280
Bunch length ¢ SuperKEKB collider achieves the world’s highest 5.0 (4.9) mm
Beam-beam parameter £ luminosity 0.0012/0.081




i

C

BT
E7S ) il

KL EReFh
FHaHRE

RITiE; iBHhTFISIE!



