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Points of InterestPoints of Interest
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SR Flux & Power from Bending MagnetsSR Flux & Power from Bending Magnets



Comparing Power and Photon FluxComparing Power and Photon Flux

Equivalent to 10 Equivalent to 10 µµA in ALSA in ALS

Power/mradPower/mrad

and to 15 and to 15 µµA in DAA in DAΦΦNENE

Equivalent to 1.5 mA single bunch in ALSEquivalent to 1.5 mA single bunch in ALS

Photons/pulse (1 nC)/mradPhotons/pulse (1 nC)/mrad

and to 5 mA single bunch in DAand to 5 mA single bunch in DAΦΦNENE



Chromatic AberrationChromatic Aberration

AchromaticAchromatic
OpticsOptics

250 nm  < 250 nm  < λλ  <  750 nm <  750 nm

Mirrors OnlyMirrors Only
(Almost)(Almost)

AchromatAchromat
LensesLenses



Optical Trombone

Dipole Source
@ F1 Focal Plane

F1

F2

Image @
F2 Focal Plane

SR LAB

Typical Optical Line SchematicsTypical Optical Line Schematics

Vacuum Window

Optical LineOptical Line
Under VacuumUnder Vacuum

PreferredPreferred



Max Power on MirrorsMax Power on Mirrors

Mirror @Mirror @
Source AreaSource Area

BendingBending

Heat Load:Heat Load:
3 mw/mrad3 mw/mrad

Small Values!Small Values!

Max PowerMax Power
Density @ 1 m:Density @ 1 m:
12.4 mw/mm12.4 mw/mm22



Streak CamerasStreak Cameras

~ 220 k$ (complete system)~ 220 k$ (complete system)

HamamatsuHamamatsu



Sweep UnitsSweep Units



A Possible Configuration for Our CaseA Possible Configuration for Our Case

130130 MHz Synchroscan Frequency  MHz Synchroscan Frequency 
LockedLocked  

with the with the 1.3 GHz LINAV RF and with 101.3 GHz LINAV RF and with 10 kHz  kHz RepRateRepRate Trigger Trigger

Only 1 pulse every Only 1 pulse every ~ 10~ 1044 with real signal! with real signal!

Noise Integration Can Be AvoidedNoise Integration Can Be Avoided
by Using theby Using the

Built-in Streak Camera GatingBuilt-in Streak Camera Gating



Dual Sweep PossibilityDual Sweep Possibility
(Single Bunch Measurements)(Single Bunch Measurements)

5 5 µµs Full Screen:s Full Screen:
SameSame Bunch @ All the Arc Ports Bunch @ All the Arc Ports

in a Single Sweep in a Single Sweep 

110 110 µµs to 100 ms Full Screen:s to 100 ms Full Screen:
2 to 1000 2 to 1000 Bunches @ a Selected Arc PortBunches @ a Selected Arc Port

in a Single Sweep in a Single Sweep 

If the Number of Photons per Single Bunch is Sufficient!If the Number of Photons per Single Bunch is Sufficient!



Horizontal (Slow) Sweep:Horizontal (Slow) Sweep:
Different Bunches Or Same Bunch at Different PortsDifferent Bunches Or Same Bunch at Different Ports

Vertical (Fast) Sweep:Vertical (Fast) Sweep:
Bunch Bunch LengthLength

Dual Sweep PrincipleDual Sweep Principle



CRAB CAVITYCRAB CAVITY

2 T SOURCE DIPOLES2 T SOURCE DIPOLES

SR PortSR Port

Streak Camera-like ConfigurationStreak Camera-like Configuration

Transverse Measurement at the SR Ports Could Allow:Transverse Measurement at the SR Ports Could Allow:
BetatronBetatron Phase Advance  Phase Advance Optimization Between DipolesOptimization Between Dipoles

Crab Cavity OptimizationCrab Cavity Optimization

Transverse Measurements @ the 2 T DipolesTransverse Measurements @ the 2 T Dipoles



Resolution EffectResolution Effect






