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Beam ?

ACCT BPM Slit  Viewer/Screen WS FFC FC

Non-interceptive Beam Beamcut/ 2D beamimage Wire scanner/ Bunchtiming/ Faraday cup /
beam current position selection

profile bunch length  beam current

e

beam
dwectmn

Ultra-high
vacuum

BLC BLM

Stray beam Beam loss /
current racliation




Unit - definition

Chg 220 v MY

- 220 V? (Feie71?)
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Basic of ACCELERATOR

= Beam structure

e DCbeam
S'I'rUC'I'ure . CW beam - c o o o ca@ @ @ @ @ S
* Pulse beam I I I
« ~ Pulse - e - e - -\
N pulse
IRIS case @ commissioning beam pulse bunch
1= 448
current A macro pulse macro pulse period dt S . CW :100 % duty

mean LA * IRIS 99.5% duty, CW like beam
»Pulse current /

»Mean current /
pulse [A]

»Bunch current /., [C/bunch]

rf period
L Y e

e Current = charge [ time

bul_l,.(—:h CULL. Ibunch
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Example:
Pulse and bunch
structure at
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Wire scanner — 24 sets
Beam Viewer — 3 sets
Bergoz ACCT —5 set
Faraday Cup —9 sets

Beam Attenuator—2 sets
2-D Allison Scanner — 2sets
Stripline FFC—2 set
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Beam Diagnostics

* Diagnostics Control System

Gul_ | GUI _— * Input/Output Controller(IOC) : Data transceiver
EPICS variable ficcess * Graphical User Interface(GUI) : Data display
Y 4 ¢ Channel Access(CA) : Protocol for data distribution(IP/TCP)
IOC IOC IOC )
I I I * Process Variable(PV) : Data Item
Device Device Device

EPICS main control system network (10 GHz)

P PC cRIO Pi
: (10C) (HV) (SEQ)
Contro D D
Fy Fy PC
SBC SBC Iboard | |A A | GUI
(SEQ.) (PLC) ZQ) A aQ CTRL (GUI)
) +10V
& - PLC A360 MON
+1V
PLC Current ¥ A4 y |
Servo Power 1400 HV
A4 motor Supply supp
I AT | SorG HY 1. I Control Room
e-relay Cylinder motor — BLM (ISEG) Current Output
+1kV
BIV I | ¥ ——  Analog Input/Output
WS BLC Allison Scanner — gﬁ“a”?p”m”‘p”‘
— erme!

FC



Beam Diagnostics

* Diagnostics Control System

B1-AZ-7H¥ electronics
Hl-AE-H|Z-2M
HI-A|Z-E3t 2 M
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SUCTLCUUTTT TS
V0N

gallery

PLC

N\

BPM electronics
DAQ \

DIAG IOC

EPICS EPICS
seguencer sub

¥

¥

Local (PLC, DAQ) device Operation Global application




Diagnostics Control System
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= Diagnostics Control system

e Channellist (714 ea) PV Naming convention

section RACK Device 'EH EES ch:lnn X g name
ECR32 LBD-1 CAM 1 BVv-CAM 1  FCR32-DIAG:BVO iz

01 (55R1) 155R2) S Kigh Enargy

Experiments
ECR32 LBD-1 cRIO 1 EM-HV 1 LEBT-DIAG:EMOOT «— I "
ECR32 LBD-1 cRIO 1 EM-HV 1 LEBT-DIAG:EMOO1 .
ECR32 LBD-1 1200 1 1 EM-current 1  LEBT-DIAG:EMOOT T
ECR32 LBD-1 1200 1 2  EM-current 1  LEBT-DIAG:EMOO1 N.Dps N = Eal
_ _ . |#2 ECR3L
ECR32 LBD-1 PLC 0 DO FCoactuato , ECR32-DIAGFCO ovne
r 01 Experimants MMS EBIS
ECR3> LBD-1 PLC o DO FC-qcr:’ruqto 5 ECR32—8I2AG:FCO i e han sy | Separetor
ECR32 Target lon Source '

ECR32 LBD-1 PLC 0 driverl BV-motor 1 ECR32_%!]AG'BVO '
ecraPemiser [P f131 ea)o driver2 ws—motor 1 ECR32_|2‘|1AG:WSO /- jsoLsysam O | | [Pekacd
Section  Rack Device I0C IP Program LAMPS
LEBT  LBD-1 PLC 192.168.83.120
LEBT  LBD-1 F460 192.168.83.121
LEBT  LBD-1 A360 192.168.83.122 SEC/SYS SUBSYS ‘DEV -SUBDEV :Signal
LEBT  LBD-1 cRIO EM 192.168.83.123 ECR32 DIAG EM X Current
LEBT  LBD-1 PC M-ACCT 192.168.83.124
LEBT  LBD-1 cRIO EPICS API test 192.168.83.125 LEBT TFc CM AN Count
LEBT  LBD-2 mTCA MCH 192.168.83.130
LEBT  LBD-2 HV-crate LEBT-HV0O1 192.168.83.195 EPICS3 MEBT MPS Cav CST State
LEBT  LBD-2 SBC LEBT-SEQOO1 192.168.83.140 EPICS3 SCL31 TS TUN Dump Energy
LEBT  LBD-2 SBC LEBT-PLCOO1 192.168.83.141 EPICS3
LEBT  LBD-2 mTCA LEBT-ZQOO1 192.168.83.150 EPICS3 SCL32 BL Chop Fan Volt
LEBT  LBD-1 Camera 192.168.83.160
LEBT  LBD-1 Camera 192.168.83.161
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= Diagnostics Control system

= Autosave

= EPICS Database

H# autosave R5.3

Automatically generated = DO NOT MODIFY -
211217-111607

LEBT-DIAG:WS002:XCenter 136.4
LEBT-DIAG:WS002:YCenter 65.4
LEBT-DIAG:WS002:DCenter 100.9
LEBT-DIAG:WS002:Width 20

= Sequencer

int variablel; double variable2;
State B assign variablel to “process variablel”;

assign variable2 to “process variable2”;
“Even’r'l monitor variablel;
Action ss programName {
state stateA {
R when(eventl) {
v S’rq’re A pvGet(variable2);
variablel=valuel; pvPut(variablel);
Event 2 } state stateB
. Action when(event2) {
## Load record instances B variablel=value2; pvPut(variablel);
dbLoadRecords("db/dbAirCylinder.vdb", "SYS=LEBT, SUBSYS=-DIAG:, DEV=BV@@2, SUBDEV=:") State C |« } state stateC

dbLoadRecords("db/dbAirCylinder.vdb", "SYS=LEBT, SUBSYS=-DIAG:, DEV=AT@01, SUBDEV=:") }



Section 2

Chamber 1

Device 1

Device 2

DIAG OK
Section 1
Chamber 1 Chamber 2 Chamber 3
Device 1 Device 1 Device 1
Device 2 Device 2 Device 2
Device 3

Device 3

Error A B C==0 I
Forbid_A, B C=0 Forbid_B=1,
(Rotation)
Error A==17 :’
Stop_B=1,
Stop_C=1 Check
(Rotation)
SlgnaIA==; Signal A, & ¢
Forbid_B=1, s
Forbid_C=1
(Ratation)----f=-===f-=n-mn-n &
I i
. Standby

Forbid_C= 1

i ||
&

[ Chamber |-

-

bt E ' (Measure)
: ; Device 2 il Device 2
. i (Standby) EE (Standby)
. b Device3 | | Device 3
i . (Standby) i (Standby) ;
B o O Es. O evoonx ) SR el (0
e g — ot b —
reoon () N o] NI reocz () NI rouTy| (N
weone () SEEN ster] NI [T wsccs () SEEvsEey| il 1]
It Feoo2 N our | | atoor ) SN Cour
svoce || N Cour | N
MEBT wsoor [ [SGlswe Wil B wsocr () pSeENswe Nemil ([
L e R —1— v O
B o seewcsecn WEREE O wcoco (SN vseer SN )
. soal swo | NEEEE [F  wsoor ) seaswe| NN [
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D o ssmosssn w0 wsecr () pssencses el
B o (o N oo )R sEe W)



eam Diagnostics

= Diagnostics Control system

e ol

e T

oo Sontesd bntend, RS2 NS
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i

Tova o] 208150028 14100082060

= Current (WS, FC, BLM, BLC) - pTCA system
+ CAENels AMC-pico: 42 boards, 8 ch/20 bit/pA range
* Modification of firmware for trigger with RAON timing system
* Embedded EVR, PM trigger
*  MPS trigger from each channel

FERFERE

DOO0CO0DO0000000000 §
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EPICS o 2 4 000000000 ooz g
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; e on [fs / ~f urren electronics
.
e o’ 5 5 * 4ch/16bit/ TmA range
S8 / . ® e T ——.,
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R ECECEERNLNISERAI | e S N GTEEIE * Modification of firmware for trigger with RAON timing system

y aat " 002 i
emeRGERCY lgoc o
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* EmbeddedEVR, PMt
. LIl edde , rigger
s ?AON T T R e e e s e | A0 Ranls PR s NS Rt SRR MRS ARSI
2 ]
@ e @@ @ Resolution ,| Horizontal [[Ta<[a] °
average [0028 poz6  pozo oo [
R e

MPS trigger from each channel
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ot o
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y 731 Bl o po El TG ER
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[ E— 6 exerna |
Load Data 0
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= Diagnostics Control system
Alias at python PV Archiving ( ~ 20,000 PVs)

# File Input # File Input
List="ZIEEX| 22|55 (20230318).x1sx’ List="ZICHEK] 22|55 (20230807) . x1sx'
PV="ZQAlias.x1lsx"' Device="'Device(20231006).x1sx"’
# option # Data Load
DataSelection=13 # [1]LEBT [2]SCL31 [3][4]SCL32 [5][6]P2DT [7]SCL21 [8]SCL22 SECDATA=pd.read_excel(List, sheet_name='Section')
[9]1[10]HEBT [11]KoBRA [12][13]NDPS IPDATA=pd.read_excel(List, sheet_name='IP")
Database=pd.read_excel(List, sheet_name='Device') # Data Load # Data Set
Database.fillna(@, inplace=True) # Replace NaN with @ Date=time.strftime('%Y%m%d', time.localtime(time.time()))
BDData=pd.read_excel(PV, sheet_name='Board') # Data Load
ZQData=pd.read_excel(PV, sheet_name='ZQ') # Data Load
DVData=pd.read_excel(PV, sheet_name='Device') # Data Load . - , - -
Seﬁho Process Variable AnulougllDlglr Record Type Description Unit Sem;)g(O/ ArCh;\Q?g( An:';”:g 1P |IOCDevice IOCRack Autosave
Board="001" #ZQ Number Setting LEBT LEBT-DIAG:ATOOL:Start  Analog  Andloglnput BV Z% Al 0(0";'"0“ X o Event 192'11;’3'83' LEBS&SEQ LBD-2 X
if (DataSelection==4 or DataSelection==6 or DataSelection==13) : ) ) i 0(Off), 1(On 192.168.83. LEBT-SEQ
Board="'002" LEBT LEBT-DIAG:ATOO1:Stop Analog Andlog Input BV =3 HX| ) X (o) Event 140 001 LBD-2 X
LEBT LEBT-DIAG:ATOOTForbid  Andlog  Analog Input  Interlock 01 X o Event 721883 LEBTSEQ 55y X
LEBT LEBT-DIAG:ATOOI:State  Andlog  Analoglnput BV AlEf 0~5 X o Event 172/6883LEBT-SEQ 1 5p) X
Data=Database[ (Database.'dH==DataSelection) & (Database.ZH|=="mTCA')] # Data input LEBT LEBT-DIAG:ATOOTSignal  Andlog  Ancloglnput  Inferlock 15 M ° Event 192.1128.33. LEB&;]SEQ LBD-2 X
LEBT LEBT'D'AG:/:ST()O]:FW"S'“' Digital  Digital Input M 75 &Ef 2tel X o Event 192‘}3?'83' LEBg;LC LBD-2 X
LEBT LEBT‘D'AG:’:STOOVBW"S"“ Digital  Digital Input  $% 75 4 2tel X o Event 192‘13?'83' LEBJ&PLC LBD-2 X
alias("LEBT:TS:ZQ9R001:MP2_SET_RANGE_3" "MEBT-DIAG:WS002:XSET_RNG") LEBT LEBT-DIAG:ATOOTFwdOn  Digital  Digitallnput  HZl Atef 2ol X o Event 192'13?'83' LEBJ&PLC LBD-2 X
alias("LEBT:TS:ZQ9R001:MP2_BUF_TMHZ_CH_3","MEBT-DIAG:WS002:XBUF_1M") LEBT LEBT-DIAG:ATOO:BwdOn  Digital  Digitallnput S Aff 2ol X o Event 192'12?'83' LEB;;"C LBD-2 X
allas( LEBT:TS:ZQ9R001:MP2_BUF_TKHZ_CH_3","MEBT-DIAG:WS002:XBUF_1K") LEBT LEBT-DIAGATOOTFwdSW  Digital DigitaI'Ourpu e X ° Event 192,13?.83, LEB(‘)I'61F’LC LBD-2 X
alias("LEBT:TS:ZQ9R001:MP2_GET_THRESHOLD_FLAG_H3","MEBT-DIAG:WS002:XGET_TRH_H") B Digital Outou 192.168.83. LEBT-PLC
N . . LEBT LEBT-DIAG:ATOOIBWASW  Digital 9" OUPY  sxi sy X o Event b oot LBD-2 X
alias("LEBT:TS:ZQ9R001:MP2_GET_THRESHOLD_FLAG_M3","MEBT-DIAG:WS002:XGET_TRH_M") 0
- W " LEBT LEBT-DIAG:ATOO2:Start  Andlog  AnalogInput BV Z® Azt O(OffL10n o Event 17216883.LEBT-SEQ  pp ) X
alias("LEBT:TS:ZQ9R001T:MP2_GET_THRESHOLD_FLAG_L3","MEBT-DIAG:WSQ02:XGET_TRH_L") O(Offi ‘o 192112‘; o LEB$?1SEO
alias("LEBT:TS:ZQ9R001:MP2_GET_RT_DATA_TM_3","MEBT-DIAG:WS002:XBUF_Current”) LEBT LEBT-DIAG:ATO02:Stop  Andlog  Analoglnpuf BV 58 B ) X 0 Event 140 ool LBD-2 X
alias("LEBT:TS:ZQ9IR001:MP2_GET_RT_DATA_1M_11","MEBT-DIAG:WS002:XSTD_1M") LEBT LEBT-DIAG:ATOO2Forbid  Analog  Analoglnput  Inferlock Of% x O Event 2MBEILEBTSEQ g5,
alias("LEBT:TS:ZQ9R0O01:MP2_GET_RT_DATA_1K_3","MEBT-DIAG:WS002:XCurrent_1K") LEBT LEBT-DIAG:ATO02:State  Andlog  Analog Input BV Afel 0~5 X o Event 192'1128'83' LEB&;?EG LBD-2 X
alias("LEBT:TS:ZQ9R001:MP2_GET_RT_DATA_1K_11""MEBT-DIAG:WS002:XSTD_1K") LEBT LEBT-DIAG:ATO02:Signal  Andlog  Andloglnput  Inferlock A% X o Event 17210883LEBT-SEQ 1 5p-) X
. Lepy LEBT-DIAGIATOOZFwWASIe gl Digital nput 2 75 At el X o Event 7210883 LEBTPLC 1gpy  x
Local PV Device PV Lepr LEBT-DIAGIATOOZBWSIa [ pu o s e ey e « o Event 19216883 LEBT-PLC o0

tus = 41 001



Beam Diagnostics

* |ntegrated control

Faraday Cup

LEBT @ 10 keV/u

55 1 —e— L-FCOD2
—e— L-FCO03
50
45
i
35 1
304 i “ Py
50 100 150 200 250
Voltage [V]

Current [uA]

l” “‘
i | Pwpes1
Reset Delay(7s) ! Check 3
FWD==0 : S—— F
8& REser==1 |
BWD=:0 ! T s
{ !
BWD=-0 |
Error T Standby —
""""""""""""" cortibo | | FoRaibert
777777777777777777 ) w0 | ‘
| /T\_anten Ready a
Ignore - 3
i
Delay (s " 7 . Driving BW&;=O
77777777 ST0P==1
FWD==0 Ai
iny :
(HV ON) |
MEBT @ 508 keV/u
—8— M-FCO01
—8= M-FC002
90
a0
0
60 4
50
T T T T T T
i} 100 200 300 400 500

Voltage [V]

Currenkfua)

2.0

15

0.5

.0

Wire scanner

MEBT-WS001(X])

Sigma=1.6%20,02mm
Center=-0.88+0.05mm

=15

=10 =5 o 5 o 15 Fat)
Position]mm]

2.0

[
wn

CurrantuA)
-
=3

=
wn

L]

POSITION 1= RESET==

| H

POwWER==1 POwER=-0

=] ]

PoSITION =20 Standb ]

Pos!=0 H
Option

F k
I+ Position Check »»

H POSITION SET FINISHED;
Detay (75) o
|~ FORBIDsi o
- Driving e
Ceosmon |

oKAY-

Data Writing

MEBT-WS001{Y})

_ Sigma=1,74£0.03mm
Center=1,72+0.07mm

-.20 —i5 -i‘} —I5

Q 5 10 15 20

Paditian[rmm]

Pos==0
B&log==0



Beam Instruments

= AC Current Transformer

|_> Time domain description:

Droop time:t,,,,,= //( 2af,,,) = L/R
Rise time: 1, =1/(2nf,, ) =1/RCs(ideal without cables)
Rise time: 1t,,, =1/(2n fh,gh ) = VL sC, (with cables)

Image

rise

For the working region the voltage output is

s

oot 0t 10 1000 100000

eam

) —y
U(t)y=—-e "o .|
() N b

transfer imp. |Z] [Q]
s

current

T quency I [Milz]
» beam bunch
primary fest pulse time time
current
secondary tlme

S
<>

L EEHIND

rise: Tise =(Ls*Cs }



Beam Instruments

AC Current Transformer

i /k e J
A " ) \ Cal. port bt
i / i

Ny

LEBT-ACCT 001 calibration

0.5 /,a‘
S 0.4 //'/
g 0.3 ’/'/
; ,”f
% 0.2 ’/’/
0.1 - ,,9’
’,.,
0.0{ ®
0 100 200 300 400 500
Input current [uA]
Ieai = Vipea *A+ B
Device Factor A Factor B
L-ACCTO0O01 9.5797e-4 -9.3431e-7
M-ACCTO0O01 9.5732e-4 8.7103e-7
M-ACCTO002 9.5732e-4 8.7103e-7
P-ACCTO0O1 9.3548e-4 1.5883e-8

Trigger mode beam

acct0.csv, data_raw

220+

200+

1801

160 1

Amplitude [mV]

1404

1204

0 200 400 600 800 1000
Time [us]

Timing structure

Trigger
300 us 100 us
Chopper
Beam Time
20 us
240 us 7180 us
50 us

ACCT Base
Base Top

Delay

Top

Delay



Beam Instruments

— vacuum chamber —

= Faraday Cup [] []
beam ,
- > 1*11
out

flange [CTHNT |

electrical

1 movement feed—through
negative HV north yoke bellow

permanent magnet I I

aperture J_ south
[ ] I/U—converter " q o . N
~ 50mm} 1 easure urrent [uAa]
beam 5 s 4
: ¢[] 4:"______________'“_
- ' yvacuuin

T ] E—
— 1551 e . J
E € —eI1111SS1011 COlL — air 3

emnitted Electromns

Magnetic field: 1
To prevent for secondary electrons leaving the cup e
Electric field: F———— ————————— Y
: .  Xe 150 KeV/u true Iom Current]
Potential barrier at the cup entrance. =0 Ty — 800 Tvors)

Suppressor Voltage



Beam Instruments

= Faraday Cup

sssss

* Compare transformer and faraday cup

Measurement Magnetic filed Electrical Charges

Method Non—-destructive destructive

About 1A

Current limit (for most cases)

About 10 pA



Beam Instruments

= Faraday Cup (secondary electron)

X o ol X2H I-l HFAH E A
Faraday Cup M5 =3 g2 X ZRH O|X[H X} L EM
Ay 0 AR © ux/ yoj2u: © zoeu:
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Beam Instruments

= Faraday Cup (secondary electron)

~

D 74 2xpHxt
(True secondary)

( F2 eV )
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(Rediffused electron)
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Surface charge exchange,
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2) keV 94

Strong secondary electron yield,
large FC error possible
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3) MeV/u ¥4
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4) 1of|Lix] 3K

Yield tends to decrease for
protons, but backscatter

J

threshold effects heavy-ion yield can be large and shower effects must
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Beam Instruments

= Faraday Cup (secondary electron)
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Beam Instruments

= Faraday Cup (secondary electron)

LEBT @ 10 keV/u MEBT @ 508 keV/u
55 —e— LFCODZ —s— M-FCO01
—s— L-FCOD3 - —e— M-FCO02
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Beam Instruments

= Wire scanner

s - = ) . . . WS001X @210111 1le-7 ‘WS001Y @210111
Fast pendulum scanner for synchrotrons; sometimes it is called ’flying wire’: J— T e
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Beam Instruments

= Beam viewer(phosphor screen)

Csl:Ti Al,0;:Cr

Ar 8+ 14.1uA @ LEBT-FCOO1

YAG:Ce Herasil Quartz:Ce Zro2

Type Material Supplier Ar 9+ 22.9uA @ LEBT-FCO0O01

single YAG.Ce Saint Gobain : o '

Crystal CslTI Crystals .

Powder P43 (Gd,0,5:Tb) | Proxitronic - I

on Al (layerof50pum) | | .0 . iy || = \ !

Ceramics | ALO, BCE Special e m gy o i
AlLO,-Cr (Chromox) | Ceramics i N
Zr0,’Y(Z700 20 A) ) )
7r0, Mg (Z507) 2 :

uartzglass | Pure (Herasil 102) | Heraeus
Ce doped (M382) | Quartzglass




Beam Instruments

Rebuncher 4, 3.7 kW 0 deg

144 bunching — (.293 N5
1.2 1
< 1.0 1
gD.B‘
%.0.6‘
% 0.4 4
0.2 4
.;'\1 s LU ‘w‘ P ",,,‘-,“ vt e
mid gyl W Wy g el g My iy P W (‘) ;‘g ; é é 1‘0 112
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‘ Rebuncher 4, 3.7 kW 180 deg
T | t \ . 1.4 4 debunching — 0.558ns
a plate Oscilloscope (4 GHz, 25 GSPS) il
- 1.04
16000 jED'B"
2 06
14000 -
* Semi-rigid SMA cable in vacuum ., o2
* PEEK insulator 2 G o ‘ ‘ | — |
* Taplatein front of FFC 2 o & & % 2.7 ;W
. i ) .. °
Bolting at irregular position E 000
4000 « Ar 8+, 50 uA, at the end of MEBT (4 bunchers)
5000 * 100 us macro pulse commissioning beam
0

0 2 4 6 8 10 12
Time [ns]



Beam Instruments

FFC & BPM data
ex) 18.5MeV/u @ P2DT
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Beam Instruments

* Phase space

1. Slit — profile(grid, wire scanner) d [l

| KV-plane:[*]dG.
2. Allison scanner - mmooaves) - e
B | EETa )RR .| S = = e Bz
4. Quadrupole magnet scan |

5. Multi wire method

x vs x' with Histograms
300 nA
4 7 200 16
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. 1.4
TN 20 6 — 1.2
: \ re)
I s © 10
H 2 _
: E 0.8
§ X g ’ [R— 0.6
P : . E - o
< : > = >< 0.4
s Ex| o %] "
5 —_ O T x . 0.2
: 15
: - —-20-15-10-5 0 5 10 15 20
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Beam Instruments

= Allison scanner

% 4 29 lon Be A Ground Shield Suppressor
= T-—0 on am
max — + o Farada
(L +48) Position Scan| |X i Cuy
2 Ab
_, B pad '] i
Vmax = 27725y e e
(L +48) lon Beam x$
Trajectory <
Table. Parameter of Allison scanner scanner v
. ! . I, L
RS Device Factor A Entrance Slit Exit Slit
To, 8610 ol 20 Plate Voltage +1kV
| ; Supp. Voltage - 500V
Slit Gap 0.1 mm
Plate Length 75.8 mm
Plate Gap 4 mm
Gap 6 1.7 mm E h— E
= >
X,max 101 mrad (50'5 mard) emit_n = 0.0489
< 4.89 (9.78) B 0 |
Y [mm]

A/Q




Beam Instruments

= Beam Position Monitor

Stripline BPM
(50@, SCL2)

BPM-40 SMA-R Feedthrough
(SCL3) (500, 6 GHz, Kyocera)




Background

beam structure

Beam Position Monitor

BPM electronics

Induced signal |- — =

Define of signal strength

- 1

Time, frequency domain

RF circuit

Reponses of Frequency
dependency

Electrode shape

Calculation of beam position

Calibration of position
(Apply physical meaning)




Beam Instruments

= Beam Position Monitor

‘Proximity effect’: larger signal for closer plate
Ideal 2-dim model: Cylindrical pipe — image current density
via 'image charge method’ for ‘pensile’ beam:

2
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Beam Instruments

= Beam Position Monitor
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Beam Instruments

= Beam Position Monitor = Wire test
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Beam Instruments

= Beam Position Monitor
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Beam Instruments

= Beam Position Monitor
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Beam Instruments

= Beam Position Monitor

= Beta dependency of beam position measurement
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Beam Instruments

= Beam Position Monitor

= Beta dependency of beam position measurement
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Beam Instruments

= Beam Position Monitor

= Beta dependency of beam position measurement
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Beam Instruments

* Phase, time measurement -> Energy measurement

measurement : T, L
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Beam Instruments

= Beam Loss Monitor
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Beam Instruments

= Beam Loss Monitor MCNPX simulatio TW/m
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Beam Instruments

= Beam Loss Monitor
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Beam Instruments

= Beam Loss Monitor

= SCL3BLC, <20 MeV/u
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Beam Instruments

= Beam Loss Monitor
= Plastic detector

EERIS o
w0 BLM Test @ 750V 50 BLM Voltage Test
— -1300V
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é Co o]
. 3 =
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Beam Instruments

* Charge Stripper & selector

State
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Beam Instruments

* Charge Stripper & selector

i Beam current while dipole scan
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Beam loss monitor

* Plastic detector and proportional counter
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