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Edge radiation for Tevatron (150 Gev )
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C/2L = 40 MHz

Adjust ¢ by changing
path length (phase
modulation)
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_ Setup _

¢ In Beamline 5.3.1 using existing fs laser

e Laser repetition frequency is 71 MHz (1/7 ALS frequency)

e Scan bunches in groups of 7, then shift 1 bunch
0,7,14..;; 1,8, 15...; ... ; 6, 13, 20...)

Electronics, DAQ + Software

¢ Histograms the signal form each bunch

¢ Drives mirror with programmable displacement

¢ Profiles the mirror displacement (for bin position in time)

Some results from the first run - just to give a flavor of
what is possible ...
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_ Schematic _

Orbit Clock Synchrotron Light
500 MHz RF
Aﬁﬁ. P
Laser




Mother Board
with 71MHz clock
board

USB Control and
histogram/avera
ge is fully
operational
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Electronics - Il.

DAC Analog board for
. laser phase offset
modulation
Actual Laser phase
offset digitization

board

Track and Hold board with self

<+— trigger for PMT pulse detection

(only one bit is used in photon
counting mode)
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_ Experiment Setup _

First data (Peak Height
distribution)

Electronics Setup

FNAL 2/11/03 V, ’—cﬁ



rreeere] j Seminar FNAL 2/11/03




ALS Bunch Profile in Time
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3 runs - same fill conditions, but put filters in front of PNV
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Response is quite linear
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Camshaft/Background ~ 103
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All-in-One Tool

¢ Do not require visible light

e Can work from 150 -1000 GeV
Very wide dynamic range

¢ Online bunch length

Intensity - including intensity in gaps
(making it easy to diagnose unfilled
buckets)

e Phase transients

e Fast: the results shown were
accumulated in seconds-minutes



Preliminary Budgetary Estimate
One Longitudinal Density System

$183k
$100k
Sy $ 38k
-Physics $ 55k Max,
attached is the slide Bill and I prepared for the cost
‘Materials ﬁu 27K estimate of the LDM for FNAL.Given the assumptions
are very rough and we did it very quickly,
ﬁ 75k I suspect this is -0, +30% accurate!! The slide shows
; no contingency, and I think 25% would be appropriate.
...o_ufnn. comp. ﬂ 12k Once we talk more with FNAL and have a better
_ understanding of what we need to do, this can be refined
v;ﬂs PDs “ 10k and the error bars reduced.
‘onics “ 30k Let me know if you have questions.
Alex

‘Total (include ovhd) $310k
~6 mo.
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Diffraction and Coherence
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DC current can not radiate!

Incoherent Radiation by definition can come only
from fluctuation (Noise) in beam density

. m.n_ . m..u - _._.._...u T m._u = 100
Can information about longitudinal charge distribution
be extracted from the incoherent radiation
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Time Domain
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. Time domain picture of incoherent
*Hu radiation from Gaussian longitudinal
‘ charge distribution
after filter with w/Aw =10

and T =10/A®
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Pulse to pulse fluctuation in intensity under these conditions

will be roughly 1/NM ,where M is the number of groups. In this
case M =10 and the fluctuation will be 30%. This does not depend
on the number of electrons if the degeneracy parameter is large.
For a known filter bandwidth and measured fluctuation the

pulse length can be recovered.
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CCD Channel Number
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ability distribution for spikes

For beam size smaller than transverse
coherence size and/or resolution of
spectrometer Aw < 1/1,, follows the
Poisson distribution

For beam size larger than transverse
coherence size and/or resolution of
spectrometer Aw >1/t,, follows the
Gamma distribution

Experimental data taken at Brookhaven National Lab
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Single shot spectrum
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Experimental data taken at Argon National Lab
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Spectrum autocorrelation
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Convolution of particle density
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S(o) = p(w)e'"?.
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