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¢ Compressed Baryonic Matter
¢ Ring Imaging CHerenkov detector

¢ Slow Control System
¢ Mirror positioning control system

¢ High Voltage control system

¢ Experiment (Nov.2011.T9 @ cern)

- Parameter scan & Results

¢ Conclusion
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The CBM experiment
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FAIR : Facility for Antlproton and lon Research

- 10 to 40 GeV/u energy scanned
- it will be installed ~ 2018
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The CBM RICH detector
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Aim : Clean electron identification
for momenta below 8GeV/c
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The CBM RICH Qetegmto
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Ring Imaging CHerenkov detector é‘
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MAPMT : Multi-Anode Aim : Clean electron identification

Photo Multiplier Tube 4 for momenta below 8GeV/c
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The CBM RICH detector

Ring Imaging CHerenkov detector
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Aim : Clean electron identification
for momenta below 8GeV/c
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To make HV control system &
Mirror Positioning control system CBM-RICH prototype
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To make HV control system &

Mirror Positioning control system CBM-RICH prototype
@Giessen University
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scheme of Positioning control system

ervourive
TmeAT Mod. AM5203-0000 Beckhoff

IPC
Mod.C6915- OOOO ..

Ehcorder

TWINCAT

=L

I +  Mod.AM3021

Power Supply

EPICS : Experimental Physics and Industrial Control System.
TwinCAT :The Window Control Automation Technology.
6
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TmeAT PLC control Power Supply

EPICS : Experimental Physics and Industrial Control System.
TwinCAT :The Window Control Automation Technology.
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=T EPICS architecture

CA
Client Client
CA
Server Server

EPICS Client

Channel
Access

EPICS server

modbus TCP
connection

Hardware

. For Mirror Positioning Control System

e.g. CSS
LAN
|OC (Input Output Controller)
e.g. PC
Server provides
information and
N service
b Client uses the
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)

8
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2

EPICS : Experimental Physicsand Industrial Control System.
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2 CBM_MIRRON

Horizontal 340004°
Vertical 20.011°

3.If you click button A,
mirror will be moved
and you can see the

ring image in this
position.

Horizontal 500
Vertical 50.0°
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Control P:
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3.If you click button A,
mirror will be moved

and you can see the
ring image in this

position.

Horizontal

340004 °

Vertical

20.011°

Horizontal

50.0°

Vertical

50.0°
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Horizontal 340.004 "

Vertical 20.011° [ \
3.If you click button A,

mirror will be moved 6.When you click this
and you can see the m// Number pad appears
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Control Pane

3.If you click button A,

mirror will be moved
and you can see the
ring image in this
position.
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EPICS

Client

EPICS Client

Channel
Access

EPICS server

SNMP

Hardware

EPICS - acture

For ISEG HV module and
WIENER crate Control System
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|OC (Input Output Controller)
e.g. PC

e.g. CSS

LAN

create : WIENER
modules : ISEG

VD

SNMP : Simple Network Management Protocol
MIB : I‘I’(I)anagement Information Base
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Control Panel

Slot | :for RICH

" 1

Control System Studio (SNS)

-

: 4OP1 Runtime

w1 Mvfori0siots.opi &3 -

CBM_RICH HV Control

Main Switch Main Status Fan Speed Control [rpm]
= 8 _cet | 32w
_set | 200

RICH slot2 slot3 slot4 shots sloté slot7 slotd slot9 slot10

| Channel  Set Voltage [V] Set Current [A] Measwred Voltage [V] Measured Current [A] | Ramp up [V/s] | Ramp down [V/s] Max Voltage  Max Current Trip Yime [ms) Temp  ONJOFF B
| <m0 |1.000.000 §0.000 1,000.013 1.000€3 po.0 po.0 2,000,000 .004 $504.0 25 -
| o |f1.000.000 10.000 1,000.004 1.56064 0.0 0.0 2,000,000 10.004 [500.0 25 -
| e |)000.000 §0.000 999,984 1,6406-4 0.0 0.0 2,000,000 1.004 f504.0 25 -
. [E[\ ,000.000 §0.000 1,000,014 1.5706-4 po.0 0.0 2,000,000 .004 $500.0 25 -
|| _csa |1.000.000 J0.000 999.558 2.2006-4 po.0 o.o 2,000,000 0.004 {500.0 25 -
| cns  |h.000.000 §0.000 999.972 2.21064 0.0 oo 2,000,000 .004 [500.0 25 -
|| _cne |1.000.000 §0.000 1,000,007 1.5706-4 f20.0 120.0 2,000 000 .004 1500.0 25 -
| o ||.000.000 §0.000 1,000,041 1.5406-4 po.o o.o 2,000,000 .004 {504.0 25 -
|_cxs_})r.000.000 J0.000 1,000.025 1.550€-4 0.0 0.0 2,000.000 .004 [504.0 27 -
| o |)1.000.000 10.000 999 983 1,5606-4 0.0 f20.0 2,000,000 .004 j500.0 27 -
a0 Jf1.000.000 §0.000 999,950 1.5600-4 p0.0 0.0 2,000,000 1.004 $500.0 27 -
|_cmn1|1,000.000 §0.000 999.950 1.5706-4 po.o p0.0 2,000,000 0.004 $500.0 27 -
|| w12 |)r.000.000 J0.000 1,000.021 1.560€-4 0.0 0.0 2,000,000 .004 j504.0 27 -
| o3 1,000,000 §0.000 1,000,003 1.5606-4 0.0 Ro.o 2,000,000 .004 500.0 27 -
|| oe J1.000.000 §0.000 999.577 1.5606-4 po.o po.0 2,000,000 .004 $504.0 27 -
|| s |fr.000.000 §0.000 1,000.013 1.550€-4 oo po.o 2,000,000 0.004 1500.0 27 - :’

Not logged in
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Control Panel

Slot 2: for FFM , DUB, TRD

n 1

w « Mvfor10siots.opi &3 - m

CBM_RICH HV Control

Main Switch Main Status Fan Speed Control [rpm]
E 2 ~get ] 3200
_set_| 3200

RICH slot2 slot3 slot4 slots sloté slot? slotd8 slot9 slot10

Channel  Set Voltage [V] Set Current [A] Measwred Voltage [V] Measured Current [A]  Ramp up [V/s]  Ramp down [V/s] MaxVoltage  Max Current Trip Time [ms)] Temp  ONJOFF &
k0.002 2,220,030 0.000£0 ls.0 5.0 [3,000.000 10.002 1500.0 25 -
f0.002 1,600.016 0.000£0 5.0 5.0 [3,000.000 0.002 1500.0 25 -
fo.002 1,800,000 0.00060 js.0 5.0 [3,000.000 0.002 500.0 25 -
ko.002 2,500,071 0.000£0 5.0 ) {3,000.000 0.002 1500.0 25 -

'_ jo.002 2,100.047 0.000£0 ls.0 k.0 3,000.000 10.002 500.0 25 -

1 jo.002 2,100,032 0.000€0 5.0 k5.0 [3,000.000 10.002 [504.0 25 -

ko.002 0.276 0.000€0 s.0 5.0 {3,000, 000 0.002 504.0 25 -

: jo.002 0.273 0.000 fs.0 k.0 [3,000.000 p.002 1500.0 25 -

s | oo jo.002 0.267 0.000 jo.o po.o [3,000.000 10.002 [500.0 25

1| oo | j0.000 fo.002 0.269 0.000 po.o po.o {3,000, 000 p.002 [500.0 25 :

| 10 | fo.ooo fo.002 0.394 0.000 po.o po.o [3,000.000 p.002 }500.0 25 -

| cunt | Jo.ooo jo.002 0.238 0.000 jo.0 B0.0 {3,000.000 .002 $500.0 25 -

o2 | jo.ooo jo.002 0.277 0.000 po.o jo.o {3,000.000 p.002 [500.0 25 -

| o3 | oo 2.000€-3 0.277 0.00060 po.o po.o [3,000.000 p.002 1500.0 25 -

[ 2.100.000 2.000€-3 2,100.026 0.000€0 ho.o ho.o 3,000.000 .00z fs04.0 25 -

'- [2.100.000 2.000€-3 2,100.015 0.000£0 jo.0 jo.o 3,000.000 0.002 500.0 25 - _-'._l

0 Not logged in
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Control Panel

Slot 3 :for DUB

£ i 4O0P1 Runtime

& MVIor10slots.opi i3

CBM_RICH HV Control

Main Status Fan Speed Control [rpm]
‘ Cet l 3200
set | p2oo

Main Switch

ST

RICH slot2 slotd slotd shots sloté slot? slot8 slotd slot10

1 Channel  Set Voltage [V] Set Current [A] Measured Voltage [V] Measured Current [A] Ramp up [V/s] Ramp down [V/s] Max\Voltage  Max Current Trip Yiene [ms) Temnp
oo |booo [3.000€-3 0.263 0.000£0 jo.0 jo.0 [3,000.000 0.003 [500.0 24

i| cH1 | 0.000 [3.000€-3 0.261 0.000£0 ppo.0 po.o [3,000.000 0.003 500.0 24

][ o |0.000 3.000€-3 0.246 0.000€0 po.o po.o [3,000.000 p.co3 [500.0 24

“ o0 |0.000 [3.000€-3 0.240 0.000£0 j0.0 pro.0 [3,000.000 b.co3 f500.0 24
B 50 000 boos 800.030 0.000£0 [o.0 foo ~ h.o00.000 b.co3 koo.0 24
g-booooo fo.000 800.042 0.000£0 poo he.o 3,000.000 p.co3 koo.0 24
s |jpooo [3.000€-3 0.248 0.000£0 po.o po.o 3,000,000 p.003 500.0 24
|[Toa oo [.000¢-3 0.251 0.000£0 fo.0 [0.0 "~ p.o00.000 b.co3 koo.0 24

| cne |p99.990 10.000 10.000 | I599.985 |p.o p.o p.000 p.000 p.o o |
| ©o |oooo © 000 ©000 | pooo o po P cco p 0o po o |
[0 |b.ooo ko.000 0.000 | lo.000 bo b.o b.000 b.000 p.o b |
” a1 |p.00o ko.000 10.000 | .000 o .o .00 p.coo p.0o o |
| cH12 |joooo k0.000 3,000.000 | b.000 |po p.o p.000 p.000 p.o o |
[ o3 |p.ooo f0.000 10.000 | 0240 1po p.o p.000 p.000 0.0 o |
| ona oo k0.000 10.000 | 10.000 b.o ) 0.000 .000 .o b |
H cH1s |.000 10.000 10.000 | .00 1p.o p.o p.000 0.000 0.0 b |

ON/OFF

Le |

Not logged in
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Control Panel

Slot 4 :for TRD

£ i 4O0P1 Runtime

& MVIor10slots.opi i3 -0

CBM_RICH HV Control

MainSwitch  Main Status Fan Speed Control [rpm)]
et | 00
C - 9 _set | B0
RICH slot2 slot3 stotd slots sloté slot? slotd slotd slot10
Channel  Set Voltage [V] Set Current [A] Measured Voltage [V] Measured Current [A] Ramp up [V/s] Ramp down [V/s] Max\Voltage  Max Current Trip Yiene [ms) Temp  ONJOFF &
[ 00 000 [3.000¢-3 699.996 0.000£0 [10.0 [0.0 3,000.000 b.co3 kot.0 25 -
[ 00 000 [.000€-3 700,036 0.000E0 ho.o he.o 3,000,000 b.co3 koo.0 25 -
| ou |joooo 10.003 0.233 0.000 ppo.o po.o 3,000,000 p.co3 500.0 25 -
[ oo |booo k0.003 0.244 0.000 [r0.0 pro.0 [3,000.000 p.co3 f500.0 25 -
[ o Jjoooo bo.oo3 0.238 0.000 [0.0 [0.0 [3,000.000 b.co3 k00.0 25 -
| cns |jo.ooo j0.003 0.239 0.000 po.o po.o [3,000.000 p.003 [500.0 25 -
| s |00 f.003 0.25) 0.000 po.0 ppo.o {3,000 000 .00} [500.0 25 -
| o |oooo k.003 0.231 0.000 [s0.0 j0.0 [3,000.000 p.co3 f500.0 25 -
| v |joooo 10.000 10.000 | 0.000 |p.o p.o .000 p.000 p.o o |
| o® |oooo k.00 10.000 | 0.000 |po p.3 p.000 pocoooo  po o |
[ o0 |00 ko.000 0.000 | lo.000 bo b.o b.00o b.000 p.o b |
[ o1 |jo.ooo ko.000 0.000 | .000 b0 .o p.000 b.coo p.0o o |
| ow12 |joooo k0.000 10.000 | .00 |po p.o p.000 p.000 p.o o -
[ o3 |l.ooo f0.000 10.000 | 0.000 bo p.o b.000 p.000 .0 o |
[ c14 |jo.0oo k0.000 0.000 | lo.000 b0 p.o p.000 p.002 0.0 o |
| o5 |l.ooo 10.000 10.000 | 0.000 p.o p.o p.000 0.000 0.0 o | 3

Not logged in
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¢ Camera scan

- identify the number of Cherenkov photons per ring

- measure the overall detection efficiency for the different
PMTs.

¢ Gas parameter scan

- number of photons per ring was studied as function of the
gas purity in terms of O2 contamination

¢ High voltage and threshold scan

- Threshold : 28, 35, 40, 50, 75, 100
- High voltage : 1000V, | 100V

¢ Momentum scan (2GeV, 4GeV, 6GeV, 8GeV)

¢ Mirror scan
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& Camera scan

- identify the number of Cherenkov photons per ring

- measure the overall detection efficiency for the different
PMTs.

¢ Gas parameter scan

- number of photons per ring was studied as function of the
gas purity in terms of O2 contamination

¥ High voltage and threshold scan

- Threshold : 28, 35, 40, 50, 75, 100
- High veltage : 1000V, 1 100V

¢ Momentum scan (2GeV, 4GeV, 6GeV, 8GeV)

¢ Mirror scan
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® EPICS is successfully implemented for
- Mirror Positioning control system (BECKHOFF motors)

- HV control system (WIENER crate + ISEG HV module)

® Tested experiment for prototype @CERN,T9 in Oct.201 |
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