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* |nstallations

* Blockdiagram of BPM setup

« QOperating

« TOF measurement

« Characteristics of pickups & amplifiers
« Connectors & Cables
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Installation for injector HSI

m5|513%@f

HLI (ECR. RFQ, IH)

108 MHz FoillStripper /L_!.
\ " Sand Poststripper (Alvarez, Cav.) T 2
(e .
as Stripper 108 MHz E?‘i\\:--".
capabilities:
time of flight
beam position
beam intensity
rf-phase relation
===
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to SIS 18 %
MUCIS, HLI (ECR, RFQ, H) S

3 Foil|Stripper ”
MEVON: LEBT L 7 o
@/ HSI rFa, @ stripper (Alvarez, Cav.) TK 47 (
gy —crrtl L1 : -!/ o B

@ 1 N
i ' T
36 MHz Gas Stripper 108 MHz i.ﬂ:\‘\- ®

gf

capabilities:

time of flight

rf-phase relation

rf-macropuls demodulation
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0000000000

TR TR AT to SIS 15%‘

| )i
i | L

MUCIS, HLI (ECR, RFQ, IH)
MEWA | epT 108 MHz

HSI (RFQIHT,IHZ)

@ 36 MHz

Gas Stripper
PIG

capabilities:

time of flight

beam position

rf-phase relation
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MUCIS HLI (ECR. RFQ, IH) - -
X ol
MEVWA | et 108 MHz

@ / HSI (RFQ,H1,H2) "'i—"'*}‘ Poststripper (Alvarez, Cav.)
o it o i SRR o v el o s W

e

T
36 MHz Gas Stripper 108 MHz

PIG

capabilities:

time of flight

beam position




capabilities:

time of flight

rf-phase relation
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g,,.,
Blockdiagram of BPM setup “

I/U Converter

Other Signal:
Pickup or RF

v

_159

A

14

{» Control Room, DSO CH2

'

i » |ndicator, Interlock
|i Memo
8 Bit
(-36..+50)dB 0dB 216 MHz MH>
> g A/D

Phase:la-_@ 0-25V

-5
N

1.

EPROM

64Kx8

— Position

Control Room, DSO CH1
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s
Operating workplace (Unilac) LJJ B4

convention:
+V/ top online positionmonitor
B
eft right bunch observation
-\/ bottom . .
(Poststripper & Transfer Line)
LC display
bunch observation
(Injectors HSI & HLI)
LC display
auxiliary
| E = | —
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Operating program (Unilac) &1

Ende TOF Digitizer 1 Digitizer 2 Tools initialisieren Hilfe

U08 U 7 11.137 MeV/u

controlpanel for pickup selection,

231456tz BMEs [10i11i1251z 15

|
Chop-H HF IChop-TK |manuell | h-auto autom. Blendens trom aus InjeCtOr, pOStStrlpper, tranSfere Ilne

ist einliTest [< E > ISt einiTest | < > ist einjifest < %
K1 D1 K2 K1 D1 K2 K1 D2 K2 K1 D2 K2 K3 D2 K4 K3 D2 K4

RFQ - H3 IH T —IH 11 54/9-54/7 XC/4-of fen TR1/1-0f fen pU”dOWI’] menues for DSO COﬂtf'Ol,

SL - H3 RFQ - 36 54/9-A1/1 Alla - A | TK2/2-TK2/4

controlled sections:

pulldown menue for TOF calculation,

H4 — H3 sL- 36 | | sasa- A1 [Alla - AlIb | |TK2/2-TK4/2 F)i(:k(llr) menue (jGEF)€3r1(jir]£J on t)5355r11|ir153,

H4 —1H 11 1R 1 - 36 A2/2-A3/3  [Alll - AlIb (TR3/3-TK4/2
Ha — 52 aaza=Ti/z | [arn ' TK4/1-TK4/2

automatic gain control for BPM,

Sil = 52 T1/0-T1/1 | TK5/2;TK6/I
T1/0-T1/2 TK5/2-TK7/3 . .
YT -- manual gain control for selected pickups
[Ti70-v2/2 '
variable propagation delay for trigger
.0_0[|.15] : i [ps] _ .0 0 [ps]

Status Referenzbild Status Referenzbild [status [Referenzbild
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Ende TOF Digitizer 1 Digitizer 2 Tools initialisieren Hilfe

"LI™ 0.006 MeV/u -
program modified and

2334413 18 (7 P8ESI (10§11 §12813 115

adapted to operate

manuel | h-auto autom. Blendenstrom aus

@] Hitrap-pickups
ist ein|Test | < > ist ein|Test |< >

DP3 - DP4 BE1 - BB2 DP5 — DP6 BE3 - BR1
BE1 - BI1 BE4 - BR1

DSO control and

measurements via

,emote desktop”

Status Referenzbild Status Referenzbild
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Ende Gesamtiiberblick Initsatz Global

Strakizelt

L UT1 UL-SU-TKU 2380 73+ 11.1150 Me¥/u

Ende TOF Di

DP — X

Digitizer 2 Tools initialisieren Hilfe

U09 2oy Bt 11, 115 MeViu

TRIGGER sSD

Chop-H HF Chap-TH

K1 D1 K2 K1 D1 K2

RFQ - H3 IH 1 —IH 11

SL - H3 RFQ - 36
H4 - H3 SL - 36
H4 —-IH 11 IH 1 - 36
H4 - 52

$1 - 82

Status Referenzbild

UL-SU-TKU

ONLINE POSI

manuel | h-a

VERSTARKER

ist aus |Test
K1 D2 K2
S4/9-54/7

1Az 120ps

54/9-A1/1
54/9- A |
A2/2-A3/3
A4/4-T1/1
T1/0-T1/1
T1/0-T1/2
T1/0-T2/Y

0 0 [ps]

Referenzbild

status

Thi 50.0mv: (@

Status

To0mMVe W 10.0ps AU F

300mV 1 May 2001
D 1.00ns Aux S  400my

19:14:16

+|+
0 0 [ps]

Referenzbild

Wolfgang Kaufmann
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Y
Operating program (pickup status) W'ﬁ"

Ende TOF Digitizer1 Digitizer 2 Tools initialisieren Hilfe

U09 #°y * 11. 115 MeV/u

UL—SU-TKU

TRIGGER

Elektronik:UT1DPOX [rom aus

T1/0

Elektronik:UY2DP2X

Y2/2

T1/0-T1/1 - Al TK4/1-TK4/2

T1/0-T1/2 - Allb TK5/2-TK6/1

T1/0-T2/Y - AlV TK5/2-TK7/3
- 36

ay D1 + Pos.Prestripper o 21ay D2 Juk-} ststripper =1lay sitionsmonitor T

+ 1+ 0+ |+ + |+ + 1+ |+ + + |+
2 0.0 0[ps] . [ps] 2 0.0 0 [ps]

Status Referenzbild Status Referenzbild Status Referenzbild
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"P ol
Operating program (DSO control) &‘M

Ende TOF Digitizer 1 | Digitizer 2 Tools initialisieren Hilfe
TOF mit Phasenachsentriggerung

11. 115 MeV/u

UL-SU-TKU

Single shot Trigger
Hardcopy

wenene | TOF it Phasenachsentriggerung

Chop-H HF x Akustische Strahliibg

TOF intern getriggert

[
RFQ — H3 IH I —IH 11 |'I|,|'|E|_||;['l][]u|5

SL - H3 RFQ - 36
:: :|:2|| H 1 - 38 Flattﬂl'] Taﬂkii!-]“ﬂl

Single shot Trigger
{Hardcopy

Trigg.Delay D1 + Paos.Prestripper

2 0 [ps]

: Reset Average

status Referenzbild

B
++ 0+ +1+
0

AI-:ustische_Strahliiherw achung
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Typical time of flight measurement %ﬁ’j 4

Ende TOF Digitizer 1 Digitizer 2 Tools initialisieren Hilfe
Tek Run: 5.00G5/s 5amo|1e_ _iTnga
i |
r T T

_ Uo7 Zu " 11.442 Meliu

I T I B 1 T T T T

A 12.208 0 17: 41 < UL—-SU-TKU
@: 21.761

2 p Ergebnis der TOF—Messung ohne TG

- + ] sD Nessung nit A4/4 - T171 (Abst. 13422.0 Lnnl)

Chop-H HF Thop- TR manuel | h-al Energie B f*x Bunche Laufzeit

33 4 [Meu/ul N= [ns]
: _ TOF 0. TG

il

A by : 1

' " Y i
I PP AR TR TR TR m*\]vuw Obergrenze

11.39 0.155 1285.53 10 288.932

[MeV/ul

' T-Fein Untergrenze

+ +J+

o ! L L I ! L L) 1 .2 0 [ns] . [Mev/ul
TSOOmvVe 2% S0.0mvse M 10.0pS Aux J 400mV 20 Oct 2 —r—
D 2.00ns Aux Jf 400mVv 50:02-04

T1/1 :ERs beachten .. N
Druck Ubernahme in INIT Ende

Autom. Messung Auswer tung Ende

monitor TE

+Hl+l+1+ [+ ]+ + +|+ +l+]+1+ |+]+

4 0.0 2 [ps] .0 0 [ps] 6 0. 0 0 [ps]

Status Referenzbild Status Referenzbild Status Referenzbild
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Characteristics, amplifiers “1# 5

50 Q in- and output
(-36...0)dB, 6dB steps
+50dB/bypass

GaAs switches

46dB dynamic

20dBm max. input
16dBm max. output

+/- 0,05dB mismatch
20....950 MHz bandwith

1nV/VHz input noise

Wolfgang Kaufmann
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Characterlstlcs

dynamic range for 1Imm qesoIUtlo

8 bit system,

50mm aperture

in use for:

injector HSI,

poststripper,

transfere line

1 3 5 7 9 "1 13 1 17 19 21 23 25

Off Center Position [mm]

®
==
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- Characteristics, S11

I
| 4

Tred H dBMag 10dBf Ref0dB  Cal 1

Mem2[Trc1] dB Mag 10dB/ RefOdB
sn
10
pe— 8

[

F-10

I -20

30

I -40

I -50

I -60

-70

Ch1  Start 150 kHz Pwr 50 dBm Stop 4 GHz

5/19/2008,12:22 PM

Pickup with closed ring used at Hitrap (not a BPM)
GBS
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matching with a TDR allows
+/-10ps relative accuracy for
90m 3/8" Heliflex

==
Wolfgang Kaufmann 18



15" Heliax

Andrew LDF series
not used

no helical shield

:

”
”
’

&
-
-
-
-
#
l'_’
-

3/8" Heliflex

RFS HCA 38 air coax
long distancies, 90m
Amplifier <-> DSO

N S

V4 Heliax

Andrew FSJ series
short distancies, 5m

Pickup <-> Amplifier

Wolfgang Kaufmann

19



Cables, FSJ1-50 specs

Impedance: 50+/-1 Ohms
velocity: 84%c

minimum bend radius: 25mm

phase stability with bending

foam dielectric

attenuation @1GHz: 19.6dB/100m

phase stability with temperature

ELECTRICAL LENGTH CHAMGE (PPM)

1500

1000

=
=

=]

g

:

LOF2

-40

Wolfgang Kaufmann
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Cables, HCS38-50 specs

Impedance: 50+/-1 Ohms
velocity: 89%c
attenuation @1GHz: 9.1dB/100m

=
minimum bend radius: 50mm ——

HELIFLEX® Cable

air dielectric

-
i
[
B
"
L
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Modifications:

Remove Cone

==
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Thanks for yours attention
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