The images of the plasma jet have been taken by the pinhole camera
system with the diameter of the pinhole is 500 um
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The images of the plasma jet have been taken by the pinhole camera
system with the diameter of the pinhole is 500 um 8

« The OE receiver box needs to be placed around the laser cooler near the optical table to avoi(‘:iv
the EMP.

+ The suggested pinhole camera setting is ISO-100 and the f-number is 16.
* The suggested high voltage supply on the screen is 5 kV and 2 kV for MCP2.

* The diameter of the pinhole has been changed to 500 um.



Outline

* Pinhole camera testing

* Pinhole camera control box



Outline

* Pinhole camera testing



Experiment setup

‘(3;_"0’;’;)‘ DP0O2024B
Trigger | © Pulsed-power Pulsed-power oscilloscope
box trigger system ‘ system Vortage TDS2014C
Pick-up coil (South) oscilloscope
DG645 EO |o| OE DET10A/M
Delay generator : : — Laser :
Transmitter Receiver Photodiode
AB channel

X

The OE receiver box needs to be placed around the laser

cooler near the optical table to avoid the EMP.
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CH3

Voltage scale : 500mV
Trigger : rise 200mV
Time scale: 1~4 us

CH1-system voltage
Voltage scale : 5kV
Trigger : drop 15 kV
Time scale: 2.5 us
CH3-laser brightness
Voltage scale : 2V



Experiment setup

« Trigger:
EXT+Single mode
* Threshold: 0.2V

MODIFY Wl STATUS Iy
TIMEBASE
@ exr
® crr

EXT TRIG

« Trigger signal :

Pick-up coil
 A: TO+(experiment needed delay time) « G:T0+1306.6 us
« B:A+35us * H: G+ 35us

(This channel for trigger laser) (This channel for testing the laser system)



Experiment setup

 Side viewcamera: <+ ND filter— ND16+ND4=ND64
+ I1SO-1

* DC power supply:

ES-1R6 (for —HV, connect with photocathode, supply -1 kV)

(for pinhole camera) ES-5R1.2 (for +HV, connect with voltage divided box, supply 5kV)

+ Voltage divided box: « Screen —95%V,~ 4.75 kV

+ MCP2 -40%V, ~ 2 kV

MCP1 MCP2 Screen



The parameter setting of the pinhole camera

p g f# 1S0 +HV_Screen(kV) +HV_MCP2(kV) -HV_Photocathode(kV) pinhole size (==
71 14p * * * * % X 2 p ]
77 16p 2.2 1 4.75 2 -1 50 um
Tr20p 8 100 4.75 2 -1 50 um
TH22p 16 100 4.75 2 -1 50 um iRk Sl
Th24p 16 100 4.75 2 -1 50 um S S
TH26p 16 100 4.75 2 -1 50 um iR S
7197 % % 3 X % * 24 F
71 28p * * * * ZAp
Th29p 16 100 4.75 2 -1 50 um S S
7230p 16 100 4.75 2 -1 50 um i3k Sdc
81 2p 16 100 4.75 2 -1 50 um 3k S
81 3p 16 1 4.75 2 -1 50 um
83 4p % * X X * * 24 1)
875p 16 500 4.75 2 0 50 um EE |
816p 2.2 100 4.75 2 0 50 um photocathodeix i T i# 2 ¢ % %
81 9p 2.2 500 4.75 2 -1 0(Imméed )  |4-3% sclmmeE <
81 10p 2.2 100 4.75 2 -1 0(Immsgd) |43 sclnméEF
81 11p 16 100 4.75 2 -1 1000 um ImméF = 4Elmmef o § dp 3l d @
81 12p 100 4.75 2 -1 500 um ImméF 4= 40, dmmerfe 0 G dpFI A d 0 E 5K S
81 13p 100 4.75 2 -1 500 um ImméF = 0. dmmzfe o G dpFIA & 0 25K S
81 17p 16 100 5.6 2.1 -1 500 um Immg# 4= 450, bimeik - F 4P A T
8718p 16 100 5.6 2.1 -1 500 um Imm&# 4= 450, Smmeik - F 4P A &
81 19p 16 100 5.6 2.1 -1 500 um ipFlkE o MCPEH-
81 20p 16 100 4.75 2 -1 500 um ZipFlkE o MCPEH




7116

F# 2.2
ISO |1
+HV [ 5kV
-HV | 1kV




7120

F# 8

ISO | 100
+HV | 5kV
-HV | 1kV




7122

F# 16

ISO | 100

+HV | 5kV

-HV | 1kV




7124

F# 16

ISO | 100
+HV | 5kV
-HV | 1kV




7126

F# 16

ISO | 100
+HV | 5kV
-HV | 1kV




7129

F# 16

ISO | 100
+HV | 5kV
-HV | 1kV




7130

F#

16

ISO

100

+HV

5kV

-HV

1kv




8/2

F#

16

ISO

100

+HV

5kV

-HV

1kv




8/3

F#

16

ISO

+HV

5kV

-HV

1kv




8/4

8/4721H%]
ELy: ==z




8/5

F# 16

ISO | 500

+HV | 5kV

-HV | OkV

8/5(fEZ e IR M)




8/6

F#

2.2

ISO

100

+HV

5kV

-HV

OkVv




8/9

F# 2.2

1ISO | 500

+HV | 5kV

-HV | 1kV

1mm Al plate




8/10

F# 2.2

ISO | 100

+HV | 5kV

-HV | 1kV

1mm Al plate




8/11

F# 16

ISO | 100

+HV | 5kV

-HV | 1kV

1mm Al plate
1mm pin




8/11

F#16

1ISO100

5kV, -1 kV
1mm pinhole

s ZEE+40%




8/12

F#4

1ISO100

5 kV, -1 kV
0.5mm pinhole

o FZE+40%




8/13

F#4

1SO100

5kV, -1 kV
0.5mm pinhole




8/17

F#16

1ISO100

5.6 kV, 2.1 kV, -1 kV
0.5mm hole




8/18

F#16

1SO100

5.6 kv, 2.1 kV, -1 kV
0.5mm pinhole




8/11

F#16
1SO100
5kV, -1 kV
1mm hole

o EE+40%

8/17

F#16

1ISO100

5.6 kV, 2.1 kV, -1 kV
0.5mm hole

8/12

F#4
1SO100
5kV, -1 kv

0.5mm hole
. Z[E+40%

8/18
F#16
1SO100
5.6 kV, 2.1 kV, -1 kV
0.5mm hole

8/13

F#H4
1SO100
5kV, -1 kV

0.5mm hole




The MCP was burned due to the higher DC voltage supply

8/20

F#

16

ISO

100

+HV

5.6 kV/2.1 kV

-HV

1kV

0.5mm
pinhole

The suggested high voltage supply on the screen is 5 kV and 2 kV for MCP2.



Outline

* Pinhole camera control box



How to use the pinhole camera control box

24V USB port  Fiber Raspberry Pi +HV
Powerin (backup) input connecting power on

24V
Power in

+HV -HV
output output



Part | - Hardware
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. Insert fiber into the fiber input channel. The fiber must be lighted up.

. Connect the pinhole camera control box with the 24V battery from the 24V power-in channel at
the back of the control box .

. Turn on the switch at the back of the control box .



Part Il - Software

1. Install the LabVIEW Community Edition.

2. Open the LabVIEW Community Edition

File Operate Tools Help

LabVIEW

Create Project

Find Drivers and Add-ons

Connectto devices and expand the
functionality of LabVIEW

Open Existing

AllRecent Files W
C:\Users\User\Documents\LabVIEW
C\Users\User\Documents\LabVIEW
C\Users\User\Documents\LabVIEW
C:\Users\Usen\Documents\LabVIEW
C:\Users\UsenDocuments\LabVIEW
PinholeCameraControl_1.vi
LINX - Blink (Simple).vi

Community and Support

Participate in the discussion forums
or request technical support

~

< 4/8 > pod

New Features

Learm what's new in LabVIEW 2020,
including programming with interfaces,
improvements to web services, and
several usability improvements from the
LabVIEW Idea Exchange.

Read more




Part Il - Software

3. Choose the Tools>>Hobbyist>>Target Configuration

3 Labview - m| X

File Operate Help

Measurement & Automation Explorer...
Instrumentation »
L Q
Real-Time Module »
Merge »
Security »
User Name... L < 8/8 > »
h Existing
Source Control » e —— Get SUPPOIT.
LLB Manager... v ~
Import » Documents\LabVIEW Find . elu
Shared Variable » ind support resources including
Distributed System Manager Documents\LabVIEW documentation, examples, and
Documents\LabVIEW downloads. Learn about support services
L———  Find Vls on Disk... or open a service requestwith an NI
Prepare Example Vs for NI Example Finder... Pocuments\l abVIEW engineer.
Remote Panel Connection Manager... Documents\LabVIEW - .
Web Publishing Tool... Control_1.vi eadmore
Control and Simulation » nple) vi
Create Data Link...
Find LabVIEW Add-ons... v
Firmware Wizard..
Find D VI Package Manager... Target Configuration...
Connect{ Advanced » he discussion forums
functiona| Options... nical support




Part Il - Software

&

4. Type the IP of the Raspberry Pi: 192.168.0.8 (The IP of the Raspberry Pi use in the control box%‘ﬁBi;V)
5. Type the username: pi; Type the password: 65916

6. Connect

DTarge‘c Configuration - X
ENTEEIET Raspberry Pi ~ Connect your device via ethernet
Use a monitor and mouse to enable
Hostname or IP: raspberrypi SSH.
Username: pi

Username and password need to
have sudo privileges on the target - 'pi'

Password: e
and 'raspberry’ are the default.

Not Connected

OK Cancel




Part Il - Software

7. Choose : Installation>>Upgrade

8. After the install progress finished, click the Launch Example

Connection

Installation

Network Settings

Target Info

» @,

raspberrypi

LINX Target Configuration

Installed Version:
Available Version: 20.0.0-3

Update Available

Upgrade Launch Example

s

Target configuration updated.

0K

Cancel



Part Il - Software

gLy
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9. Project menu

10. Right-clicked the raspberry pi(1 92.168.0.8)>Conn(-';6§t§‘

B3

o 23
5
5

2 Raspberry Pi 2 Blvproj - Project Explorer —
File Edit View Project Operate Tools Window Help

hEd s DO X||ISH| R

|2} Raspberry Pi 2 B.vproj - Project Explorer —
File Edit View Project Operate Tools Window Help

O X

LeH XD OX||SH(E-¢ 0|

ltems Files

= & Project: Raspberry Pi 2 B.lvproj
.— & My Computer

i %Y Dependencies

. Build Specifications

&, Raspberry Pi (192.168.0.8)

i~ =l PinholeCameraControl_1.vi

=l RPI2 Main.vi

% Dependencies

‘% Build Specifications

™

i

ltems Files

=l Project: Raspberry Pi 2 B.lvproj
2 B My Computer

i % Dependencies

% Build Specifications

&F New »
i PinholeCamera

L m RPI2Mainvi Add g
& %' Dependencies
L. "n' Build Specificat

Connect

Utilities »
Deploy

Deploy All

Find Project ltems...

Arrange By »
Expand All
Collapse All

Remove from Project
Rename... F2

Help...
Properties




Part Il - Software

. . . |2} Raspberry Pi 2 Bvproj - Project Explorer — ] X T
11. After connecting, the green light will turn on. e
[hSe xth X[ ER|@m-& o Al
2 Raspberry Pi 2 B.vproj - Project Explog, — O X ltems  Files
File Edit View Project Opera Tools Window Help =B Project: Raspberry Pi 2 B.vproj
T ™ = § My Computer
= “ | b4 T H E b ?: “ “ ‘ i % Dependencies

‘®. Build Specifications

e .. Mew 4
PinholeCamera

ltems  Files

!-Q, RPI2 Main.vi Add »
4 % Dependencies
.Q_-‘ Build Specificat Connect
“MBuild Specifications Utilities »
& i. Raspberry Pi (192.168.0.8)
'-g@ PinholeCameraControl_1.vi DEP:OY I
|§1}, RPI2 Main.vi peploy A
w2 Dependencies Find Project Items...
- ‘%, Build Specifications Arrange By »
Expand All
Collapse All
Remove from Project
Rename... F2
Help...
Properties

12. Right-clicked the raspberry pi(192.168.0.8)>Add,
to add the LabVIEW program:PinholeCameraControl_1



Part Il - Software

13. After add the program, the program will show at the list. Double click the program to

open the program.

2 Raspberry Pi 2 Blvproj - Project Explorer —
File Edit View Project Operate Tools Window Help

=1, s | v R~ o

O

X

ltems  Files

= .E. Project: Raspberry Pi 2 B.lvproj

= B My Computer

%Y Dependencies

‘% Build Specifications

la Raspberry Pi (192.168.0.8)

), PinholeCameraControl_1.vi |
i RPI2 Main.vi

-5 Dependencies

- 4, Build Specifications

PR~ I—




Part Il - Software

The pins used in the raspﬁéﬁ’{l pi

I PinholeCameraControl_1.vi Front Panel * o] x®
file Edit View Project Operate Took Window Help
5 ¥ @ © 0 [15ptApplication Fort ~ | $o v i @H- +| Search Q9 i

—

Startthe
program

3va pe
GPIO 2
GPIO3(
GPID 4 (GPCI
Gre

GPE

GPr

GPY

3Va pe
GPIO 10 (M
GPIO G (M
GPID 11 (51
G

GPIO O (ID.
GF

GF

Control the voltage GPIO 13 (P

of the -HV B
Gre

00000660669

—

Control the voltage
of the +HV

@
Ld
-
d
b

4
d
e
b

I




Part Il - Software

If the setting voltage is large than
the maxima voltage, this light will
turn on.

1.Type the setting voltage
want to supply for -HV

2. Change the setting voltage

v
o
v
v
v
v
v
v
v
v

3. Turn ON/OFF the power of the
power supply

Shows the Boolean array send to
the AD7533



Part Il - Software

If the setting voltage is large than
the maxima voltage, this light will

turn on. 4. Turn ON/OFF the power of the
power supply

1.Type the setting voltage
want to supply for -HV

2. The step size(voltage) of
changing the setting voltage

3. The step size(time) of changing
the setting voltage

Rise the voltage 100V/10s
Don’t faster than this speed

Shows the Boolean array send to
the AD7533

-4
o
II-,.J
Ld
f:jj;
@
4

Stop to change the setting
voltage

5. Change the setting voltage



The ppt about the pinhole camera

+ 2021.05.05
+ 2021.05.26



Problem

+ The output voltage of the HVPS for negative high voltage generator(1-stage Marx) has some
noise.

* The output voltage of the HVPS for negative high voltage generator(1-stage Marx) will decay to
half after some times.



File storage — procedure, guide book, escape routes

* Dust free cabinet : /Shares/Document; or /Shares/ylin/Document.

* Pulsed-power system : /Shares/Document; or /Shares/ylin/Document.

» Guide book(UPS, Dryer, Optical table, Lens, High voltage power supply) : /Shares/Document; or
/ISharesl/ylin/Document.

» Escape routes : /Shares/Document; or /Shares/ylin/Document.

 Laser: /Shares/Document



File storage — Arduino, LabVIEW, Raspberry Pi

* Arduino-DS1023: /Sharesl/ylin/Arduino.

* Arduino-trigger box: /Shares/ylin/Arduino.

* LabVIEW-pinhole camera: /Shares/ylin/PinholeCamera.

* Raspberry Pi: /Shares/presentation/2019_ylin/How to start the raspberry pi



The images of the plasma jet have been taken by the pinhole camera
system with the diameter of the pinhole is 500 um 8

« The OE receiver box needs to be placed around the laser cooler near the optical table to avoi(‘:iv
the EMP.

+ The suggested pinhole camera setting is ISO-100 and the f-number is 16.
* The suggested high voltage supply on the screen is 5 kV and 2 kV for MCP2.

* The diameter of the pinhole has been changed to 500 um.



