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Rough Agenda

• Updates on Analysis
– Brief Reminder
– Gabor Report
– Valentina
– Anyone else

• Summer Program
– Timetable 
– Program
– Prerequisites 

• What to show at collaboration meeting
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AWAKE Plasma Source

• 10 meter rubidium vapor source
• Rubidium is controlled to within .2% neutral density, gradients can be 

controlled (1-10) e14/cm3

• Rubidium neutral density is measured by white light interferometry
• Vapor is photo-ionized by peak power 4.5 TW Ti:Sa laser 

Plasma cell in AWAKE 
tunnel

l1=780.2412nm

T=20°C, no Rb

Hot, Rb

~10nm



Laser system in MPI, Munich

Laser System

Laser type
Er:Fiber/ 
OscillatorTi:Sapphire

Pulse wavelength l0 = 780 nm

Pulse length 120 fs FWHM

Maximum Pulse energy (after 
compressor)

450 mJ

Maximum Laser power 4.5 TW

Focused laser size sx,y = 1 mm

Rayleigh length ZR ~3.5 m

Energy stability ±1.5% r.m.s.

Repetition rate 10 Hz

Laser Room MPP

TW LASER 

Laser Room at AWAKE 

• Fiber laser chosen for stability on long runs
• Laser BW is only 15nm with peak spectrum at 

780nm
• Several Rb lines within spectrum

Amplitude 
Technologies 
Centarus X



Investigation Setup



Latest Setup Pictures
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Most Recent 
Laser Propagation Data

• Data sets from Laser Propagation
– Three data file types:

• .hd5 files including:
– 6 transverse profile images at known distances

» 5 virtual line images to reconstruct the laser 
field at entrance of vapor source

» One image 
– Input and output energy of pulses into and out of 

vapor source
– Autocorrelator data
– Neutral Rb Data
– Timestamps for data verification

• Ocean optics “long timescale” spectrum
– Simple files, ASCII two column - wavelength and 

signal

• Andor gated camera spectrum ‘.sif’ files



Summer Program:
Timetable

• Access system is a part of safety, it is a hard constraint at the CERN 
level

• Main laser shutter is tied to access system No access system, no laser 
through vapor source

• Window is now late July-Sept
• Window is shared with other experiments

From Spencer’s planning table 



Summer Program:
Program

• Original Program:

1. Stable trigger gating of transmitted laser profile, 
spectrum, and transverse schlieren at ns+ 
timescales

2. Streak camera profile, spectrum, schlieren

3. Longitudinal interferometry



Summer Program:
PreRequistes

1. Nanosecond scale time resolved profile and spectrum:
• Working laser system
• Working vapor source
• Move equipment from streak room to LBDP3 and Schlieren station
• Pull cables from streak room to LBDP3 for triggers

2. Same as 1.
3. Access system, laser, vapor, triggers to laser room MP1 diagnostic table

1. ~100m single mode fiber cable pull from LBDP3 to laser room
2. Demonstrate isolation/protection and propagation of diode laser 

1. Faraday isolator?
2. Crossed polarizers?
3. Telescope to have small spot transversely through channel and pickup at grating?

3. Build interferometer
4. Demonstrate ability to make fringes on interferometer with 0 order bounce



What are our capabilities 
for interferometry?

• Big question for interferometry:

– Do we have enough resources to do 
interferometry?



What To Show at 
Collaboration Meeting?

• Only a 10 minute update scheduled during the 
analysis section

• Analysis:
• What conclusions can we draw, how can we prove 

them?
• Main points of interest:
• Transverse size of plasma versus laser profile for 

different neutral Rb densities
• How certain are we of the spot size?
• Can we do parameter sensitivity scans?

• Plan for Summer:
• Do we continue with the interferometry plans?


