.

SoM-CAM test with FW4Y sig
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November 5", 2024
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Rudolf, Aaron, control room team :
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Motivation

1. LLCams are simplest CAMAC modules, their replacement by SoM-CAM should be
straightforward

2. They are mostly used by slits and collimators in the 870 keV beamline and Injector2

3. The channels are:

v

4. Rudolf suggested FW1,2,4 (FW3 does not exists) which are horizontal and vertical
slits, because:
“If FW1 ... 4 are not moved far into the beam, what was historically often the case, | assume they are
not endangered.
With the operators, they probably can be moved out.
For longer operation in this mode, eventually they can be blocked by switching off the driver module
and removing the motor plug (Dietmar).”
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Location of the FW1,2,4 slits
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Slit interlock values

1. SoM-CAM during this test will NOT have interlock, while there are interlocks on LLCam

2. Interlock values (from Hui):
FX1XIR:1ILV:2 960 uA (Interlock limit?) ;

Channel Value Timestamp
. . . ? hipa 1 FWIXIL:CMCTPL LLCAMV1 C5... 09:45:55.197
. . loc: (190) 2 | FWIXIL:CMCTPLWR:1 LLCAMV1 C5... 09:45:55.197
FX1XIR:IWLV:2 455/460 uA (Warning limit?) -
4  FWILXIL:DESC:INFO S=L= 00:12:56.820

. .
. . 5 |FWIXIL:DESC:SEC pom 00:12:56.820
FX1XIL:1ILV:2 995 uA (Interlock limit?) — T mmm——
; FWIXIL:LV:2 995.000 uA 17:24:13.411

FX1XIL:IWLV:2 440 uA (Warning limit?) i Emn s el

FWIXLT 10| FWLXIL:ILKP:1 0 01:00:00.000
. . —p m};% 11 FWIXILILOG:2 » 0.000 uA 17:24:26.511

. .
FX2YI0:1ILV:2 975 uA (Interlock limit?) s S an
13 FWLXIL:IWLY:2 440.000 uA 17:23:26.407
14 FW1XIL:STA:L 0 17:23:26.407

FX2YI0:IWLV:2 455 uA (Warning limit?) 5 st o mm
FX2YIU:IILV:2 955 uA (Interlock limit?)

FX2YIU:IWLV:2 440 uA (Warning limit?)

FXAYIO:IILV:2 945uA (Interlock limit)
FX4YI0:IWLV:2 510 uA (Warning limit) e
FX4YIU:IILV:2 955 uA (Interlock limit)

FX4YIU:IWLV:2 440 uA (Warning limit)

v Info Filter: Channel |<channel filter= Units |<un

Ready

61eaf28 (on hipaw07

Severity

ai
INVALID / UDF  longou
ai

psi.ch) (on

hipaw07.psi.ch)

o

FAERERE) F]
2.9.9.g g
5|5|5|5 5

ai
mbbiDirect
mbbiDirect

ecType

loc
ZPSAF14-VME
ZPSAF14-VME

ZHIPA-CSPCL...
ZHIPA-CSPCL...
ZHIPA-CSPCL...
ZHIPA-CSPCL...

ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME
ZPSAF14-VME

Type
<string>
<string>
<string>
<string>
<string>
<string>
<float64>
<floaté4>
<floaté4>
<integer32>
<float64>
=float64>
<float64>
<integer32>
<integer32>

cordtype |<recordtype filter>

DI DDDDI DD DD DD D B

scription

PSI

UpdateRate |2.0Hz ~

¢ Description Conv

LLCAMV1 AD...

I'Warnung Le...
STA::AOF4 R1... dec
STA::AOF4 R5... dec

fescription filter>
15PVIONC) / 2024-Oct-14 17:24:26

3. FWA4Y is after beam profile monitor, but at 870 keV there should be no additional particle shower signal during

the scan (no interlock-level shift mechanism).

5 Paul Scherrer Institute PSI

During the test we should NOT cross interlock levels (probable damage to the slit?).
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Configuration for test on the beam

FW1 gives weak signals, so it is better to use FW2 or FWA4.
We decide to use FW4. CAMAC current variables are called:

FWA4YIU:ILOG:2 and FWA4YIO:ILOG:2
The corresponding SoM-CAM variables will be called:
FWA4YIU-T:ILOG:2 and FWA4YIO-T:ILOG:2

Temperature variable is here:
ZTEST-SOMCAM-DIO3:TEMP

6 Paul Scherrer Institute PSI
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Some slit data from this year, before the test

FWA4YU'IST 2

-/.5 mm

-/.52 mm

-7.54 mm

-7.56 mm

Data retrieved 2024-10-16 09:15:11.449

200 uA

150 uA

100 uA

FW4YIO:ILOG:2

50 uA

0 uA
2024-07-01

-8~ FW4YIO:ILOG:2

Very small movement of the slits

Paul Scherrer Institute PSI
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More data analysis 1H June 2024

4000 A

3500 A

3000 ~

2500 ~

2000 A

Frequency

1500 A

1000 ~

500 A

N FWAYU:IST:2

—7.540 -7.535 -7.530 -7.525 -7.520 -7.515 -7.510 -7.505

position [mm]

Paul Scherrer Institute PSI
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Photo of LLCams in crate (wiHa/c11) i l _, ‘ \

Filter boxes with 27V Zener diode

27V
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Photo of SoM-CAM installed in crate (wiHA/c11)
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Important notice for the SoM-CAM Test from Raphael

' PSI

| think it is important to draw your attention to the fact that the CAMAC based current acquisition Modules do not have any input protection circuit
on the current input. Electric discharge can destroy the input! This is bad, but in the worst can we do not even notice it!

Diagnostic elements that are close to the beam i.e. collimator collect charged particles. Without discharging path this capacitor like circuit is charged
up. This is the case if the signal cable is floating i.e. not connected to a current input. Now if the beam is "on" and the floating signal cable gets
plugged into the current input of the CAM Modul the capacitor can discharge. Depending on the energy the input circuit can be seriously damaged.

To prevent this, make sure the beam is “off” and measure the Voltage on the Signal cable before you connected it to the CAM Module.

Suggestion:
To connect the signal cable with beam

1.
2.

11

Connect the signal cable to a LEMO T-adapter

Connect a 50 Ohm LEMO terminator to the T-adapter

(the 50 Ohm acts as discharge path)

Plug the T-adapter now into the current input of the CAM Modul

(with 50 Ohm connected it cannot build up dangers charges)

Remove the 50 Ohm LEMO terminator

Drawback the LEMO T-adapter has to stay in between until safe removal is possible (beam “off”)

Paul Scherrer Institute PSI 05.11.2024



Test with battery in the WIHA, October 21st

12

ZTEST-SOMCAM-DIO3 TEMP

Data retrieved 2024-10-21 14:01:15.490

500

39.75 [deg] 300

200

FW4YIO-T:1LOG: 2

39.5 [deg]

100

39.25 [deg]

0
2024-10-21 11:00 12:00 13:00 14:00
10:00

-8~ FW4YIO-T:ILOG:2

Paul Scherrer Institute PSI

400

300

200

100

OO0 L-NIAYM

Read data
Refresh Clear Limits
Channel:
H/Fwavionoc:2
Data
User
Logarithmic
B rwanv-tnoc:z
Data
User
Logarithmic
[Bles-somcam-pio3:Temp
Data
User
Logarithmic
4
Data

User

B

Data

Logarithmic

User
Logarithmic
6
Data

User

Data

Logarithmic

User

Logarithmic

Data

User

PSI

Representation Archive Data Aggregation Date Range
lines | am APIX - Nr of Bins 500 2| Range today
scatter threshold Facility hipa - Duration per Bin(sec) 60.00 <
- Start
Autorange Extend 2 [3| Backend hipa-archive | @ Raw value
Min/Max v Show [v/Fil  Alpha |40 |3 End
Plot | Console | Values
2024-10-21 Mon 00:00:00 - 2024-10-22 Tue 00:00:00 (RAW values / 256697 values / 3.20sec)
21. Okt. Mo, 21. Okt. Mo. 21. Okt. Mo. 21. Okt Mo, 21. Okt. Mo, 21. Okt. Mo. 21. Okt Mo, 21. Okt. Mo.
402
400
sl
200
0 n }
396
-200 \/
394
-400
13:27:30 13:30:00 13:32:30 13:35:00 13:37:30 13:40:00 13:42:30 13:45:00

400

200

100

— FW4YIOTILOG:2

Select the axes to drag and zoom them individually. Mouse scroll button ta zoom. Mouse left button to drag
Press Ctrl and mouse left rectangle to zoom area

e FW4YIUT:LOG:2

Mouse Right click for a popup (resetZoom,

)

- ZTEST.SOMCAM-DIO3:TEMP
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Panel for Maxv motors controlling FW4 from control room

OmsMaxv.ui - o x

FW4YU Power =)=

No current 5.6607 V. _____ RS yI[D 250 Steps/s

-7.54 mm [ ]

f

AClD 500 Steps/s

d 1 _ [ Home
rea 0 Uts I n m Oto r 01508'9 steps 200.000000000 Dolu'ot chanage red fields in ooeratiTo

panels! Use

tendis!

13

— —

Qo Q (%]

FWA4YU:POSA:1 [0,10] FW4YU:POSA:2 [-55,30]

FWA4YU:POSA0 [0,10] FWAYOTSOCTT-T9500,20000]
B FW4YU:SOL:2 [-100,106]

SoL1 |0.0 SoL:2 |—?.55

~1508.9 Steps -7.54 mm

Paul Scherrer Institute PSI

OmsMaxv.ui
FW4YO Power | m || w= |
5.6000 V. s
7.99 mm [ o
1598.7 Steps [oe-mumommn Home
0

BenefBuzy |y |0 250 Steps/s
Enifus AC|0 500 Steps/s

Do not change red fields in operation
> 10

Q

Qo

Q

1598.7 Steps

soL2

|8.00

7.99 mm

hard limits for the
movement

| PSI
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The test on October 24

Timeline

14

SoM-CAM installed before the test

8:00-9:00 - taking data with CAMAC for various slit positions
9:00-10:00 —trying to connect signal cables to SoM-CAM,
unexpected 174 V on both, signal wire and shield (?), some got a
bit electrocuted fortunately no damage to people/equipment.
10:00-10:30 - finally 30 mins of measurements in extra time,
some confusion about channels

16:00-16:30 — stealing another 30 mins to repeat measurements
(SoM-CAM only).

Paul Scherrer Institute PSI
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signal [uA]

Morning data

SoM-CAM channel 0, no filters SoM-CAM channel 1, with both filters
700 A
° e CAMAC 800 - | e CAMAC
600 1 ¢ SoM-CAM '. e *  SoM-CAM
500 l' .
600 - A 1‘
400 - -~
300 - 400 - 'Qj. %
200 - I
100 - 2001 ?!.‘.5.\\\\
° 0- e e«
_I7 —I6 _I5 _I4 _I3 _|2 _I]_ '3 "1 é é _} é

FW4YU position [mm] 4 FW4YO position [mm]



Beam current stability

EWBRI:IST:2

4000 A i
3000 A il
2000 H IL

1000 -

9.27 9.28 9.29 9.30 9.31 9.32 9.33

Beam current is very stable, but maybe beam position/width not?
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Afternoon data

slit position [mm]

17 Paul Scherrer Institute PSI

7.5 1

5.0 A

2.5 A

— FW4YO

0.0 A FW4Yu

—2.5 1

—5.0 A

—7.5 1

0 2000 4000 6000 8000 10000 12000
time [ms]

without filters with filters

PSI
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Data analysis

e (Green: afternoon data with and
without filters together

* Filters seem to make no
difference

e SoM-CAM morning and
afternoon data similar

* Significantly higher SoM-CAM
signals wrt. LLCam

18 Paul Scherrer Institute PSI

signal [uA]

1400 +

1200 +

1000 A

800 A

600 A

400 -

200 +

0_

° CAMAC

“ SoM-CAM
SoM-CAM afternoon

5 6 7 8
FW4YO position [mm]
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signal [uA]

Data analysis - filter effect, afternoon data

450 A

400 A

350 A

300 A

250 A

200 A

150 A

100 A

19

unten no filters
unten with filters

FW4YU position [mm]
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signal [uA]

PSI

1400 A

1200 A

1000 -

800 A

600 -

400 A

200 A

oben no filters
oben with filters

FWA4YO position [mm]
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Data analysis - FW40

signal [A]

20

Compare only afternoon SoM-CAM data with morning LLCam data

' PSI

1400 + 2
1400 - e CAMAC
SoM-CAM afternoon 1200 - coeff | shift
1200 -
[ 2.34522495 131.00347771]
1000 -+ g 1000 ~ °
800 - 2 800 - b
600 1 " 2 600+ °
a00{ ‘Y A o °
400 ®
200 1 P oben
200 +
0 - R e e e e l)
3 4 3 6 7 0 100 200 300 400 500
FW4YO position [mm] y CAMAC signal
Fit: y=ax+b
Paul Scherrer Institute PSI 05.11.2024




Data analysis - FW4U  PSI

e Compare only afternoon SoM-CAM data with morning LLCam data

o 227 450 1 coeff —shift o
= 3.38135318 87.67620744
£ 20.041 400 1 [ ] 2
(]
i o
& 175 T 350 o° o2
w)
4 o " o
% 15.0 n 300 ‘.G
: 2 .
3 12.5 - S 250 s®
o i = ®
% 10.0 @ 200 A .'o o®
Q9 7.51 d unten
. 150 - &
= e )’
o i
w20 100 @@
—7 -6 -5 -4 -3 0 20 40 60 80 100
FW4YU position [mm] CAMAC signal

Fit: y=ax+b
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Summary

Very useful test, unpredicted conditions (174 V potential).

Important lesson concerning human safety! Unpleasent potential even on low-current
signal cables!

(BTW: do we understand this 174 V?)

SoM-CAM readings are higher than LLCam. There is a shift (88-131 uA)

and a coefficient (2.4-3.4)

Next steps:

22

Repeat measurements with filter boxes?
Long-term test with MRI9B - ionization chamber signal including CMC-HV4 card
Lab verification of specifications

Paul Scherrer Institute PSI

05.11.2024



	SoM-CAM test with FW4Y signals�
	Motivation
	Location of the FW1,2,4 slits
	FW4Y interior (thx Tobi)
	Slit interlock values
	Configuration for test on the beam
	Some slit data from this year, before the test
	More data analysis 1H June 2024
	Photo of LLCams in crate (WIHA/C11)
	Photo of SoM-CAM installed in crate (WIHA/C11)
	 Important notice for the SoM-CAM Test from Raphael
	Test with battery in the WIHA, October 21st 
	Panel for Maxv motors controlling FW4 from control room
	The test on October 24
	Morning data
	Beam current stability
	Afternoon data
	Data analysis
	Data analysis – filter effect, afternoon data
	Data analysis – FW4O
	Data analysis – FW4U
	Summary

