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Signal Processing
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System for FY09
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Typical HFE Transverse Spectrum
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HF Schottky Emittance Measurement

* rms beam size, o, is derived by taking the ratio of
the power in the revolution line to the betatron lines.

P _(X=X;)*  D%"

P, +R o° o°

 To measure, scan X and fit the resulting parabola to
find o, X,, and the offset. {i.e., y=a(x-x,)? +ab }.
* Note that the offset contains the dispersion.
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A typical scan and FY0S8 interface

ddata

Gragh data with Coherent Line Suppressed DSA Data
-40- -47 9=
-a0- -60.0-
-E0- -F0.0-
z -80.0-
3 -r0-
= -a0.0-
5 -80-
-IIIIE.?I— | : | : |
-90- F200.0 200000 400000 00000 S00000 99200,
-100-
-110-
1 1 I 1 1 1 | 1 1 H
0 100 200 300 400 500 600 70O &00 index [100_ |
pioints GFIE Error ﬂ
3.7 | data m| SMAFP error ﬂ
45— File wite Error [l
width (steps) |53.0917
Ham=
2 step size (counts) [23.0000
-;g 2 5= width (position counts) | 148657
o width (mm |1.65821
i execution time (00:12:11

-

| 1 1 1 1 | 1 1 1 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1
J000.000 3500000 4000000 4500000 5000000

Fosition

' saooog [+ Base path
o %, icfsaidegen

zettings plare

Blue Haorizontal vl

pashiin v/30000___|
poshiax /55000 __|

# of points g 101 |

# of averages g 10 |
delay (ms) g 200 |

save clata to disk E

Settings

Peak Parameters

4
threshaold ¥ 10.00
i 4
width - 100.00

Coherent Line Suppression Width
E
0|
reduce span (pointsh

wzs |

| &= |

[V AVAV]

NATIONAL LABORATORY




), Schottky power ratio
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Page ##%4 Device Data Tools Buffer
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sri85Ctrl.blu fecMame acnlingé,pbn.bnl
sr785Ctrl.bluy description SR78% Dynamic Si
sr785Ctrl.blu constructTime 1227294008
sr785Ctrl.blu version ¥1.21 cmd /7 Now
sr785Ctrl.blu className sr7goCtrl
sr785Ctrl.blu commandBuffer %

sr785Ctrl.blu commandBufferlLength 0
sr8oCtrl.blu scanOn0f+5 off |
sr785Ctrl.blu scanDelays [ 1
sr8oCtrl.blu localRemoteS Remote
sri85Ctrl.blu debug5 Ls]
sr785Ctrl.blu cmdStringS [

sri85Ctrl.blu responseh

sri85Ctrl.blu sendCmdS SEND
sr785Ctrl.blu freqSpanS 102400, 000
sri85Ctrl.blu freqCenters 51200,000
sri85Ctrl,.blu tracelengthM 401
sr785Ctrl.blu startFrequencyM 0,000
sri85Ctrl.blu stopFrequencyM 102400, 000
sri85Ctrl.blu deltafM 256
sri85Ctrl.blu traceReadCountM 1005
sri85Ctrl.blu scratchM ]
sr785Ctrl,blu fftBinsM [-10.587 -13,931
sr785Ctrl,blu fFFftBinFreqsh [0,000 256,000, .
sr#85Ctrl,.blu instrumentIdentityM Stanford_Researc
sr785Ctrl.blu testParm2M Stanford_Researc
sri85Ctrl.blu readTracef
sri85Ctrl.blu readDisplayBTracef Read Trace
sri85Ctrl.blu readStuffa Read Stuff
sri85Ctrl.blu doStuffa Do Stuff
sri85Ctrl.blu readBinFreqgsA Read Bin Freqs
sr#85Ctrl.blu readldentityf Read Identity
sri85Ctrl.blu myDebugs Off
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Plans for FYQ09

Analysis will be pulled up into a new manager with ADO and
pet interfaces.

The new manager will:

— scan the position of the detector during stores (every 10 to 20
minutes, frequency & start event yet to be determined)

— Amount of motion will be small, ~ 2 mm
— generate the parabola’s and fit them
— use the on-line model #functions and publish the answers to be
logged.
Signal processing will be modified to avoid saturation
(overdriving amplifiers, etc.).

— Minimal signal gain in the tunnel = just enough to compensate for
cable losses.

— Mixing and further gain, if needed, will be done in 1002.
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Studies?

 All studies efforts will be parasitic

e Main focus will be
— Comparison to IPM’s (and other instruments)
— Scalability with intensity (compared to others)

— Stablility and variations
 pulse to pulse
e Long term

— Improving precision (power measurement and
fittings)
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Backup
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HFE Cavity Parameters
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Figure 2: S21 spectrum measured from the wvertical
coupling probe to a 45° probe.
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Schottky Signal Power: Tranverse Mode

1. signal in the revolution line of transverse mode

N _ -
Som () =2 kaelm(wkat»[x + (E, > EO)D]
k=1 ﬂ Eo

where the power in the revolution line is,

= [Son(O) - fOZQZN[XZ * <(Ek<ﬂzE£0)>i>D2j

2. The power In the betatron :;sidebands IS:

P =P = f2Q°N %
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Results from this scan.

BH emittance = 23,
BV emittance = 20 ,
YH emittance = 22 ,
YV emittance = 26 ,

PM emittance = 23.5
PM emittance = 22.5
PM emittance = 19.0

PM emittance = 28.0

(95 % normalized, 7 x#m values)

{note: uncertainties on the order of 15%, all cases}

S-functions used are (from On-line model) :

BH =28 m
BV =27 m
YH=27m

KevinYBMwnm] FY09 APEX Planning Workshop 17

5, 2008

BROOKHFIAEN
NATIONAL LABORATORY



	Emittance from RHIC HF Schottky
	Contents
	Quick Tour
	HF Cavities in RHIC
	Signal Processing
	Slide Number 6
	Typical HF Transverse Spectrum
	HF Schottky Emittance Measurement
	Slide Number 9
	Slide Number 10
	New Interface in pet (work in progress)
	Plans for FY09
	Studies?
	Backup
	HF Cavity Parameters
	Schottky Signal Power: Tranverse Mode
	Results from this scan.

