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Diagnostics Systems

Diagnostics Systems Type 10Cs .
Beam Position Monitor PC 162 T h e re a re ~ 3 O O I O CS .
Beam Loss Monitor VME 16 ° VM E Wlth VXWO rkS
Beam Loss Data Concentrator PC 3
Fast Beam Loss Monitor PC 12 ° PC Wlth LabVI EW/XP
Neutron Detector PC 7

<1Bam Current Moni@ PC 22
Beam Charge Integrator VME 2
Wire Scanner PC 42 B B —
Laserwire PC 31 =t - __ i
Faraday Cup PC 3 e ey
Beam Stop PC 1 =
Timing System PC 13
Chumps VME 1

@arp ) PC 1 it Setigs
Beam Shape Monitor PC 2

¢ Video Foil Monifo PC 1 e
Spark Detector | PC 4
MEBT Video PC 1 E} .
Residual Gas Monitor PC 1 ke fente
Emittance Scanner PC 2

(< 4

Data Collection and Publishin PC
;Support: Configuration File Manag@ PC
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Configuration File Management System

What is a configuration file?
* holds calibration values

* data-acquisition settings
 analysis setup

* names

Why have configuration file
management?

* makes your management less jumpy
* makes your job easier

Management is more than backup
e version control

« authorization

 copy to and from storage

= \.u({uw Sceences

[Comments]
Purpose
Version
Detector
Serial

[SM]
Client
Version
Security
Sys_Sub
I0C

A

B

C
TaskList
PVList

"Initial values for the BPM program"
1.2.0 11/15/04"

"SCL_Diag:BPM04"

ll10ll

"EPICS"

"3.14b2"

"Diagnostics.acf"

"SCL_Diag"

"I0C_BPM04"

"BPM04"

"None1"

"None2"
"C:\\Vis\TIME\TIME_Task.vi"
"C:\Wis\TIME\TIME _Init_GetPVs.vi"

= 0.045448
=18.235
=0

=0
=-0.068517
=18.248
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Configuration File Management System

Configuration Type: [BTM & Device Overview | C ion T ¢ | BatchTmport | Logout
Eelect Default Device P
Close DTL_Diag:TOC BCM200 This is the default device for your IP Address. d own l Oad
2 Configurations —_——— (Tt e
't HTTP 1 SQL '
T — TP
Active  Configuration Date [ SO st ' \
lo 12 Apr27, 2007 14:11 900870  Upload NI File: CAConBBCM._ Config it \ ! -
& 11 Apr 27, 2007 14:09 900870  Upload INT File: CAConB2BCM, Config bt Instrument Web server Oracle
Actwation notes:

BCM Diagnostic Device Active Configurations:
Active

Device Confi : Data Editor Comment
CCL Diag:TOC BCMI102 23 Jun 07, 2007 00:27 00870 Took out 3 db pad
Initially:
-

— Use web browser from instrument or office to edit configuration files
— Use web server to query database: VxWorks and LabVIEW clients

But: Nice for management, more work than using scripts to copy files

Added:
— Upload file or group of files and have database routines parse all fields
— Match IP address of browser client with specific instrument
---> Better for users too. Goals reached --> freeze development
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Data Collection and Publishing

The goal is to
summarize
accelerator
~oh et ; y | 6:37:50 PM EDT related data for
: L I . _ 'é::iﬂﬁzii mrL USA use in the
. ana ' = control room,
st b office and
home.

— kiosk
displays

— web pages

— consoles

CHIS: Areeanla S0 quserions
L E Ra b ra Bl 1 1Tn

loudy with isalated showers and thundersiorms
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Data Collection and Publishing

[[esl Show Values 5] Report -
5 I X Eeam Current Manitors

=3 Seripts Pu(s) | Hide Tree N Average 10:05:25 B Maxmimam o mYSQL
D m3s_bem3 HEBT_Diag:BCM32:currentiax Clear All
=3 System HEBT_Diag:BCM32:currentivg Start x

«-] ccL HEBT_Diag:BCM20:tAvgLen Public ~| o PH P

7] DTL HEBT_Diag:BCM20:tAvglLen 24

]..D EDmp HEBT_Diag:BECMZ0:currentMax 5

]..[:l HEBT HEBT_Diag:BCM20:currentivg 1EE T

5g name
21 1Dmp HEBT_Diag:BCMD9:tAvgLen 1 18 ° JavaScri pt
il

[2

E

[

[

E -
|:|"|:| LDmp HEBT_Diag:BECMOS:currentMax
E

[

[

[E

[

HEBT_Diag:BCMOS:currentivg

]"g MEBT HEBT_Diag:BCMD1:tAvgLen = imal .
-1 RTBT m moEt FI h
(1 Ring [ pre | pust | L g ¢ as
Qs RHRBHIT
2 | Targ |$hvg[]="Average'; -

search Ol Report Generation Example

Brasm ¢ smve Mivsnon

L Beam CEToEnt MERITEL
| web | e -
| Ll =i
| f*Web* T =
| DT -
|%I0 = "Beam rent M (i -
| r
|$chart [fch _type'] 1um m: 3
| .
|$chart | category' | = array('orientation' Lt 9
oL -
1 sizet! =»>83 . SIRTRLUEREY | -

T e

iilis

s |arrmia

Provide a user-interface to: Next phase, move to Oracle:
— selects what data to acquire — re-use available Physics code
— how to process the data — cluster maintenance done by IT
— how to publish the data
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Beam Current Monitors

Software changes to simplify software as we move from
commissioning to production -> flexible/additional features versus
simple/easy to maintain:

a) Rely on improved timing system to align with mini-pulses
b) Exact same software for each BCM type (linac <-> ring/rtbt)
---> Easier maintenance, move to freezing systems

---> Plan to use Group Controller for performance analysis

Any problems? Maybe just a bit noisy:
e Unfortunate grounding scheme of toroids in DTL cavities

e Lots of excellent noise sources: switching power supplies, Source RF
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Beam Current Monitors

N

T I I 0 I I I 0 I I I T
0.0 100.0u 200,00 300.0u 400.0u S00.00 600.0u 700.0u 800.0u S900.0u0  1.0m L.im 1.2m
mmmmm Time:

Amps

T ] [ [ [ [ I ] ] ] I I | | [ | | | I | I
0.0 10000200, o300, 00400, 00500, 0us00, Qu 700, 0u 00, Ju900.0u 1.0m  1.dm 1.2m 1.3m 1.4m 1.5m Ll.6m 1.7m 1.8m 1.9m 2.0m
Currents Time

DTL BCM200 signal. The insert shows a much cleaner signal
from CCL BCM102.
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Beam Current Monitors

Noise investigation is a work in progress:
« Amplifier in tunnel doesn’t help .
e Choke doesn’t help ¥

5
u "
11000 11100 11200 11300 11400 11500 11600 11700
Timo

e Use BPMs for current waveform (narrow band)

e Signal processing cleans up waveform but distorts

e Replace toroids (long, long term).

L \.u({uﬁ Sccences
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Video Foil Monitor

< Ay/

e (N

5 meter

0 VN D)

Secondary Foil

Electronics and PC

Primary Foil

e LabVIEW-based data-acquisition and analysis on rack-mounted
PC, designed and delivered by BNL, software finalized by SNS

e Required to position the foil during start of run
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Video Foil Monitor

Camera Seicct Video Foil Monitor
Primary Secondary
5 Overlay BNI Chassis Neutral Density Filfer
Primar, Y Primary Secondary
Primary Lamp m
12000—, Primary Insta-View ST
3 ) Secendary Lamp E . -E nl -E (f I
D E Horizontat Secendary Insta-Vview JEI 10%
= 8000 I Callbrate 1%
= ]
- icar IR %
E 8000 | Sid. Dev. 14 a1l —
= Offse! IR Pri c i
£ 4000 Siope IR rimary Camera image:
-~ Area
T T T T !
0 20 40 60 80 100 120
Horizontal Profile (mm)
100000 —
80000 Vertical
E 1 (ungituci A
g ] ™
2 20000 1 Stel, Dev) 3, 4o
g E Offse NN
° 20000 | Stepe
Area
LG L WL |
0 10 20 30 40 50 &0 70
Veritical Profile (mm)

Problem: Where is the Foil?

Image had deteriorated so much that only a small part of the foil
(diamond) was to be seen
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Video Foil Monitor

e Is it the software? Revert code and see if it makes a difference -> No

e Is it the lamp? Check light source alignment and power: realigned and
more light

e Is it the foil? Sometimes image ok other times bad. Check foil reflection: up
to 90% of light reflects like a mirror -> curves in foil and position/angle of foil
matter

e Is it the electronics? Check electronics: BNL document (Dave Gassner) on
adjusting video gain! -> big improvement
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Harp

Designed as a retractable fork with 32 wires each for the horizontal,
vertical, and diagonal plane

e Last transverse profile instrument before target
e LabVIEW-based system with CompactRIO with FPGA for insertion control

Calculations and experience showed that
harp can be left inserted even at full power
but with limited life-time. Longevity of
bellows questionable.

-> Leave harp inserted, move on to
commissioning other systems. Revisit
later.
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Harp

Diagnostics RTBT Harp30

Peak Density

Integrated

Vertical Diagonal _ PeakDensity PeakDensity
Fit Fit Fil (EEEm ¢ (Cmm?)  (Chmm”2)
uird o oo oo | —— w115 EEE T R
A B ETRN -1. i [ R | N R
e oo B oo [ o | weight | 0,20 Logging
o TN (NN N , R
o O e T
Ol 19 B cc: M 668 | 0.10 1 KT o025 |
oS B B B 5
MPS Status @) z [o.00 A0
— — e
) oo Insert HExtractH | gas 7 e o B e
- Limits 160 AN \
% 0.5 Fo.6 ° ° E >
- -, =y
L o
g o Lo.4 ® LA 00 o === =
-0.5 [o.2 oven
-1 0
72|00‘ — .71‘00. T (I) ——— |160| T ‘20 :.. o0 : )
position S. Cousineau

Now the harp profiles are always available during beam -> use the harp
to predict peak intensities on target and window during runs to calculate
longevities.

e Peak density code in harp program to be able to continuously calculate
and log

e RTBT Wizard program (Physics app) to calculate projection factors
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Summary

e Focus on using Oracle relational database
e Finalizing of software with focus on production runs

e Getting to know the instruments
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