4268

2Gr9

09¢€s§

B9cy

9/1E

vgoe

¢66

AR N .
MMM L p TN =




\\\\\ \\\ \
\%m\\w\\\\\\\ e \ \
7 \ Y o \\\\
\ W = \\ \\\‘ emm\ o\ \o w\V\\ \“\“\\\o\\\“\\““ \\o\om
i olio cOo \ \ m

B\\\QOOOO
\\

\\\\\\\\\\\\\\\\\\\\ - \\\\\\\\\\\\ \




cGr9

wn I~ w no ]
w nJ —_ o w —_
o o ] @ w [
o (@] (@3] F-N no o
001 -
GNI ENI _
-__ e_ 2| [@ 7 @_@
el o e 2o )
BT
® ® Bt
2K 0 g6
o &Z 0 %
® c e
1 ]
7| © ©
7 Y] N
T LY 3] 7
RETI s 7 -
2 @3 G
Cced ® £ (!
® , - 2go 140 Fgo0¢c
x =
% FEEES “
@ o]
ool [@e] o = O 2xd E
~ 0 Sl ¢ _sey O [ET] L -~
ig b3
B
S-0-0-0-000 ,. _.
O ey, o, ot
[ o O o]
. | o 2o . o 4
| KH Zng
& B 4.0 ST I 113 |
D | PR
:J8te] 8 8 C (]
B9cy




Danksagung

An dieser Stelle méchte ich allen Beteiligten danken, die zum Gelingen dieser
Arbeit beigetragen haben.

Mein besonderer Dank gilt Dr. habil. J. Ullrich fiir die Aufgabenstellung und fiir
viele fruchtbare Diskussionen iiber Probleme, die wéhrend der Testphase und der
Auswertung auftraten.

Prof. Dr. H. Schmidt-Bocking danke ich fiir die Aufnahme in seine Arbeitsgruppe
und die nette Atmosphére in dieser.

Vielen Dank an Dr. R. Moshammer, der mir bei der GOOSY Hard- und Software
mit Rat und Tat zur Seite stand.

Herrn Dipl. Phys. M. Unverzagt danke ich fir die geduldige Einweisung in das
Handwerk des Experimentalphysikers.

Ich danke Herrn H. Wesp fiir die Ausfiihrung mechanischer Arbeiten, die hdufig
brandeilig (“bis gestern”) waren.

Herrn W. Enders und Herrn A. Bardonner danke ich fiir die Wartung der Pum-
pen und Vakuummefgerdte und den Aufbau des X1-Strahlrohrs.

Den Herren Dipl. Phys. T. Kandler, Dipl. Phys. M. Jager und Dr. M. Jung danke
ich fiir ihre kollegiale Hilsbereitschaft bei vielen kleinen Problemen.

Ich danke Prof. Dr. K. Bethge fiir die Aufnahme in das Institut fiir Kernphysik
der Johann Wolfgang Goethe-Universitdt und die Bercitstellung des Arbeitsplat-
zes. Prof. Dr. H.-J. Kluge danke ich fiir die Benutzung der GSI-Labors und
—einrichtungen.

Dr. R. Dérner und Dipl. Phys. V. Mergel danke ich fir Ratschlage zum Aufbau
des Gasjets und anrcgende Gespréiche iiber meine Ergebnisse.

Fiir kritische Diskussionen iiber die durchgefiihrten Messungen und Ergebnisse
danke ich Dr. O. Jagutzki.

Mein ganz besonders herzlicher Dank gilt meinen Eltern, die mich in meinem
Studium in allen Ihnen moglichen Bereichen unterstiitzt haben

85



e TO-12 Case
Drawings

185

.200 TYP

165 [ " 25 MIN 100 TYP
% RF INPUT
= B+
_:“gg DIA. T 4LEADS
. 019
330 — .01GDIA.
305 DIA-
Y e 45° TYP ; GROUND
.028 \ \(
— | g RF OUTPUT
.020 034
: 028
Seating
Plane

.230

*For GPD-405 (TO-12T Case) these dimensions are 80

403

CASE DRAWINGS

i




GPD-402/-462
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS

(Typical production unit @ +25°C ambient)

NUMERICAL READINGS

BIAS = 15.00 VOLTS

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL
MHz IN dB DEG DEV NSEC ouT dB
100.0 163 1433 174.29 02 00 1.45 23.70
150.0 1.60 14.23 170.90 05 18 1.46 2327
200.0 156 14.24 167.76 a3 20 1.45 2292
250.0 153 1417 163.59 - .40 20 1.45 2276
300.0 153 1423 160.48 -1 19 1.45 22.49
350.0 155 14.22 156.84 - a2 8 147 22.00
400.0 158 14.09 154.18 43 A7 151 21.79
4500 1.68 141 150.88 21 -1.54 21.28
500.0 1.83 13.97 146.56 2 161 21.01
550.0 2.06 13.81 143.23 22 170 20.54
600.0 233 13.76 138.65 26 182 20.37
§50.0 267 13.38 133.97 24 197 20.05
700.0 3.08 13.05 130.10 22 215 19.79
750.0 380 12.74 126.17 24 2.35 19.62
800.0 417 12.36 121.50 22 258 19.88
850.0 474 1156 118.16 24 281 19.62
900.0 524 11.06 11273 27 3.05 20.33
950.0 571 10.37 108.40 A3 3.28 19.86
1000.0 503 951 108.17 a3 349 20.18
S-PARAMETERS, MAGNITUDES AND ANGLES BIAS =15.00 VOLTS
FREQ 11 21 12
MHz RATIO ANGLE dB ANGLE dB ANGLE RATIO ANGLE
100.00 235 - 1796 14333 174.0 -23399 156 183 32
150.00 230 —~178.7 14.267 1708 -23.288 236 181 8.7
200.00 221 -1778 14.297 167.9 -23.158 284 183 1.3
250.00 209 -1733 14.225 163.6 -22.753 36.3 181 14.4
300.00 207 —-168.0 14.267 160.7 -22286 429 185 18.2
35000 212 - 16038 14.253 156.9 - 2209 497 187 242
400.00 228 - 1542 14.179 154.0 —21.392 55.4 196 29.4
45000 258 - 1489 14178 150.5 —21.186 58.8 209 4.4
500.00 298 - 146.4 13.985 146.4 - 20.985 64.6 23 382
550.00 346 -~ 1458 13.839 1429 _ 20.484 67.1 259 410
600.00 .400 - 147.2 13.746 138.4 —20.250 7.3 292 a7
65000 457 - 150.1 13.382 1337 -20.036 75.1 329 411
70000 512 -154.7 13.047 130.0 —-19.837 779 366 39.4
750.00 569 ~150.7 12735 126.1 — 19672 79.9 406 6.7
800.00 617 - 1645 12.341 1214 ~19.820 819 441 328
85000 653 -170.0 11520 « 118.1 ~19.530 86.9 478 29.0
90000 684 —175.4 11.057 1129 - 20.285 85.9 509 245
|xgg 709 179.2 10.382 108.3 - 19.932 933 534 199
720 174.1 0476 108.0 —20.194 93.0 555 15.3
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Thin Film Cascadable

GPD-402/-462 Amplifier Module QAVANTEK

5-400 MHz

FEATURES

e Medium Output Level: +8 dBm (Typ)
¢ Low Cost
¢ Small Size

TO-12 Case
(p. 403)
ELECTRICAL SPECIFICATIONS (Measured in a 50-chm system @ +15 VDC nominal)
: Typical Guaranteed Specifications
haracteristi - Unit
Symbol Characteristic Te = 25°C Te = 0°-50°C Te = -55° +85°C ni
BW Frequency Range 5-400 5-400 5-400 MHz
GP Small Signal Gain 14.0 13.0 Min. 12.0 Min. dB
— Gain Flatness +1.0 —_ - dB
NF Noise Figure 8.0 - — dB
-— Reverse |solation 20.0 dB
Pids Power Output @ + 1 dB Compression +8.0 — s dBm
— Input VSWR — — 2.0:1 Max. —
— Qutput VSWR —_ — 2.0:1 Max. —
1P Two Tone 3rd Order Intercept Point. +18.0 - — dBm
P2 Two Tone 2nd Order Intercept Point +24.0 — —_ dBm
Ip DC Current 24 - mA
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted)
KEY: +25°C
+85°C ————
o ssac — — —
Gain Noise Figure : Power Output
17 T 8 E +10
[ 2 59
16 e 2% - +9
g | ‘ . 1 B I ) S e
g 15 } ) e ————— -3% 48
£ —— e ———— i E— $-2
(5 | [ . ._:.-:—"'1 g E-
14 2 5 = E—‘T“‘ e®E .7 —__
_.____-_-1.—.'____. [ 8 — —— s — o | ]
13 l = 4 +6
0 100 200 300 400 0 100 200 300 400 0 100 200 300 400
Frequency, MHz Frequency, MHz Frequency, MHz
MAXIMUM RATINGS THERMAL CHARACTERISTICS*
DCVOMage ..........ooiiiiiiiiiiinnneaanns +17 Volts Bipps 5 i s e are ies wis 507 ¥4 469 w6 sne e W e)a Se S W G 45K MR 150°C/W
Continuous RF Input Power . .................... +13 dBm Active Transistor Power Dissipation ................ 82 mwW
Operating Case Temperature ... .......... -55°C to +125°C Junction Temperature Above Case Temperature ... .. 12.3°C
Storage Temperature .. .................. -62°C to +150°C MTBF ..................2,325,901 (402)/2,640,329 (462) Hrs.
“R’" Series Burn-In Temperature .. . .......... ¢....+125°C *For further information, see High Reliability section.

WEIGHT: (typical) — 1.5 grams

30
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Am733/733C
| Differential Video Ampiifier

;-,n'ncli\fe Characteristics ,
me Am733 and Am733C differential video amplifiers
> functionally, electrically and pin-for-pin equiva-
.nt to the Fairchild sA733 and 733C.

2qndwidths: 40 to 120 MRz
. 2.se Times: 2.5t0 10 ns

. dropagation Delay: 3.6 to 10 ns

poambn

« Elcctrically tested and opticaily inspecicd

e Mixing privilege for

e 100% reliability assurance testing in compliance with

MIL STD 883.
tric tod dice ior

hybrid manufacturers.
ghtaining price discounts.

Refer to price list.

e Available in metal can, hermetic dual-in-line or

hermetic flat packages.

b i e s

FUNCTIONAL DESCRIPTION

The Am733 is a monolithic two-stage differential input, emitter
wilower cifferential output video amplifier. Internal series-
shunt feedback is used to obtain fixed gains of 10, 100 er
400, and adjustable gains from 10 to 400 by the use of &n
sxternal resistor.

FUNCTIONAL DIAGRAM

ouTPUT 1

OUTPUT 2

G1aGié G2a G

GAIN SELECT

TYPICAL APPLICATION
HIGH-GAIN WIDEBAND AMPLIFIER

—_——0 i
vout!

vouT2

Typleal Bandwiatn @ 25°C: 85 Wil

Typical Gain @ 25°C: 54 dB
Typical Bandwidth @ 125°C. 57 MH2
Typicel Gain Loss @ 125°C: 1 d8

ORDERING INFORMATION

-SRI . 5 2 e P
Mote: The dice supplied will contain units which maat 2°C o 70°C,

and —55°C lo +125°C temperature ranges.

~
..\7"9‘

Part Package Temperature Order
Number Type Range .- N\erllge_!
Am733C  Metal Can . 0°C- +70°C . USF7733393

DIP 0°C - +470°C UBAT733393

s Flat Pak 0°C - +70°C U3F7733393
. Am733  Metal Cen —55°C- +125°C  USF7733312
DIP . —55°C-+125°C UBAT733312

_ FlatPak. —55°C- +125°C U3F7733312
Am733 l,_Dice Note UXX7733XXD

CONNECTION DIAGRAMS

Top Views
Dual-In-Line Metai Can
.
et 1 03 i) o]

ol nfae

Sac)y %

SO [}l s -9

w-gs 0,

w4 g

ouTRuT 20T l_-.‘-:juum_“-.

Flat Package NOTES.

(1) On Metal Can,
pin 5is connecled 13 sase

{2) ‘On DIP, pin 5 is cornecied
to bottom cf packije

(3) On Flat Package, pin Ais
connected to betlem of package

7-G7
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Am733/733C
Differential Video Ampiifier

g;.rinclive Characteristics

e AM733 and Am733C differential video amplifiers « 100% reliability assurance testing in compliance with

MIL STD 883.

> lunctionally, electrically and pin-for-pin equiva-
! atto the Fairchild «A733 and 723C. e Electrically tested and optically inspectcd dice ior
hybrid manufacturers.

2 i . 40 to 120 Mz it s - . ; ;

: '-‘"d“"'mhsh Dl sttt e Mixing priviiege for obtaining price discounts.

. 2.se Times: 2.5t0 10 ns Refer to price list.

| o0pagation Delay: 3.6 to 10 ns e Available in metal can, hermetic dual-in-line or
hermetic flat packages.

]
FUNCTIONAL DESCRIPTION FUNCTIONAL DIAGRAM

The Am733 is a monolithic two-stage differential input, emitter Ve .V
wilower differential output video amplifier. Interna! series-
shunt feedback is used to obtain fixed gains of 10, 100 or
100, and adjustable gains from 10 to 400 by the use of an WPUT 3 OUTPUT 1
external resistor. O} R
AmT33
INPUT 2 : OUTPUT 2
L—
o—

G1aGii G2a G

GAIN SELECT |

TYPICAL APPLICATION
HIGH-GAIN WIDEBAND AMPLIFIER

INPUT 1| O ———O VouT!

INPUT 2 O—————— | S—— 0 vout2
i\kn
s Typlcal Bandwioth @ 25°C: 65 Wil
Typical Gain @ 25°C: 54 ¢B
[ | Typical Bandwidth @ 125°C. 57 MHz
. V.. Typicel Gain Loss @ 125°C:1dB
Al
ORDERING INFORMATION CONNECTION DIAGRAMS
o Top Views
\'_\f:} Dual-In-Line - Metal Can
Part Package Temperature | - Order g 7
Number Type Range .- . Number i T—-‘ ”g':;“"
Am733C  Metal Can . 0°C-+70°C .  USF7733383 cact 5.
DIP 0°C- 470°C ' - UBA7733393 g =
FlatPak  0°C-+70°C U3F7733393 iz ljg:
. Am733  Metal Can —55°C-+125°C  USF7733312 i P
DIP . —55°C-+125°C UBAT733312
- FlatPak. —55°C-+4125°C U3F7733312 Flal Package NOTES.
Am733 _Dice “ Note UXX7733XXD ‘ _ (11 On Metal Can.
o — -t =) weurs pin 5 is connecled 13 Sase
; Mate: The dice supplied will contain units which meat 3°C 0 70°C. Y e ) N w0 .
| and —550C 1o +125°C temperalure anges. N o {21 On DIP, ’"‘|5 L i“"“""‘
: v = e to bottom ol packaje
oursurr T Sy cutsut s (3) On Fiat Package, pin £is
connected 1o boltem of packaje
M .
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aPOERLE
ELECTRONIC

JFET Low-Frequency/Low-Noise

R
Feldeffekttransistoren M) moTOROLA

The following table is a listing of small-signal JFETs intended for low-noise applications in the audio range. These devices exhibit goed linga-
rity and are candidates for hi-fi and instrumentation equipment

Bestell- | ‘ '
! (BR)GSS
bezeichnung R, Y @1 Re¥os @1 | Ciy | Crgy Visr)c00 Vesion) loss
v v mA
mmho umho pF pF
; Min MHz Max MHz  Max Max Min Min Max Min Max
Case 20-03 - T0-206 AF (T0-72) - N-Channel i
2N4220 1.0 15 10 15 6.0 2.0 30 - 40 0.5 30
2N4220A 1.0 15 10 15 6.0 20 30 - 40 05 30
| 2N3821 1.5 15 10 15 6.0 3.0 50 - 40 05 25
2N4221 2.0 15 20 15 6.0 2.0 30 - 6.0 2.0 6.0
2N3822 20 15 20 15 6.0 3.0 50 - 6.0 2.0 10
2N4222 25 15 40 15 6.0 2.0 30 - 8.0 50 15
\ 2N4222A 25 15 40 15 6.0 2.0 30 - 8.0 5.0 15 |
J
Case 20-03 - T0O-206AF (T0-72) - P-Channel
[ 2N3909A | 2.2 0.001 | 100 0.001 9.0 3.0 20 0.3 79 1.0 15
Case 29-04 - T0-226AA ( T0-92) - N-Channel
2N5458 1:5 15 50 15 7.0 3.0 25 1.0 7 2.0 90
2N5457 20 15 50 15 7.0 3.0 25 0.5 6.0 1.0 5.0
[ 2N5459 20 15 50 15 7.0 30 25 20 8.0 40 16
|
Case 29-04 - T0-226AA (T0-92) - P-Channel
| 2N5460 1.0 0.001 50 0.001 7.0 20 40 0.75 6.0 1.0 5.0
| 2N5463 1.0 0.001 75 0.001 7.0 2.0 60 0.5 40 1.0 50
| 2N5461 15 0.001 50 0.001 7.0 2.0 40 05 T 20 9.0
l 2N5462 20 0.001 50 0.001 7.0 2.0 40 1.8 9.0 40 16
2N5465 20 0.001 75 0.001 7.0 2.0 60 1.5 6.0 4.0 1

JFET High-Frequency Amplifiers

The following is a listing of small-signal JFETs that are intended for hi-frequency applications. These are candidates for VHF/UHF oscillators
mixers and front-end amplifiers

Bestell- NF@R.=1K V
. G (BR)GSS
bezeichnung FIe Yrs @t HE Yns @t B'ss [:rss V(BR)GUO VGSM” loss
v v mA
mmho umho pF pF dB f
Min MHz Max MHz Max Max Max MHz Min Min  Max Min Max
Case 20-03 - TO-206AF (T0-72) - N-Channel
| 2N4416 4.0 400 100 400 4.0 0.8 4.0 400 30 2.0 6.0 5.0 15
Case 27-02 - T0-206AC (T0-52) - N-Channel
’ u31o 10 0.001 150 100 5.0 2.5 3.0° 450 25 2.5 6.0 24 60
| | |

*Typical

Gehause s. Seite A05 066-A05.068

AD5.060 Preise siehe A1.

SPOERLE
FLECTRONIC

JFET High-Frequency Ampli

| Bestell-

bezeichnung R Y @t
[ mmho W
{ Min  MHz |

Case 29-04 - T0-226AA (T0-92) - N-Chz

| 2N5484 25 100
| 2N5485 30 400
2N5486 35 400
1309 12 100
1310 12 100

JFET Switches and Chopper:

The following is a listing of JFETs intende

i Bestell-
| bezeichnung | Tas(on)

Q
Max

Case 20-03 - T0-206AF (T0-72) - P-Ch:

| 2N3993 150

Case 22-03 - TO-206AA (T0-18) - N-Ch:

2N4856 26
| 2N4859 25
| 2N4391 30
| 2N4091 30
| 2n4857 40
| 2N4860 40
| 2N4092 50
| 2N4392 60
| 2N4858 60
| 2N4861 60

2N4093 80

2N4393 100

2N3972 100

 CREREE

Case 29-04 - T0-226AA (T0-92) - N-Ch.

2N5638 30

L 30
2 30
| MPF4392 60
| 2N5639 60
| MPF4393 100
| 2N5640 100
I 100
| BF246A 35*
“Typical

Gehause s. Seite A05.066-A05.068
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- Suppression factor for sinusoidal input signals at 8 MHz carrier frequency,
with 1.25 amplitude ratio: 34 dB min. at 500 mvpp common-mode input signal.

- OQutput impedance: 50 Q.

- Output (l): Suppressed signal output, to be used for transverse feedback loop.

= Output (2): Observation output, with lower suppression factor.

CALIBRATION PROCEDURE

4.1 Internal switch in open-loop position

a) Apply a 5 MHz, 20 mVPP signal to one of the inputs, terminating the other
one with 50 Q2. Gradually increase the input level, observing the output

signal,
b) Verify that there is a 3 vpp min. saturation level of the GPD amplifier.
c) Check the gain value of 35 £ 3 dB.
d) Repeat the above measurements, interchanging the inputs.

4.2 Internal switch in closed-loop position

a) With both inputs 50 Q terminated, adjust the offset potentiometer Pl until

"zero" is reached on a 3 V voltmeter range at test point TP.

b) With a phase splitter (50 2), apply a 8 MHz 500 mvpp signal to both inputs

and observe the output with a 50 Q input scope.

c) Set trimmers C; and C, to their minimum capacitance value. Identify the one
that reduces the output signal and use it to adjust a minimum on that signal.

A strong second harmonic component should be observed (see Fig. 6b).

d) Verify that when reducing the input level by 10 dB steps, the output reduces
smoothly. If not, retouch potentiometer Pl in order to get the minimum out-

put signal at minimum input level.

e) Conmect the splitter, with 2 dB difference in its output levels (specially
made for this purpose), to the inputs. Care must be taken that the length

of the cables used is matched within 0.15 ns (0.5 degrees at 8 MHz).
£) Adjust a 1100 mVpp signal at the input of the splitter.

g) Connect the spectrum analyser to the output. Verify that when inverting the
inputs, the first harmonic of the output signal remains at approximately the

same level. If not, retouch the trimmers used in step (c) (see Fig. 7).

h) Short-circuit switch B with a wire in order to assure closed-loop operation

of the module.



é
Considering the Fourier development of the signals, it can be provedz) that

the power content (PC) of the differential voltage after suppression becomes
PC = k£?t? ] n®cl n=1, 2,3, ...

where t is the FET time constant, f is the fundamental frequency of the carrier,

and c, its Fourier coefficients.

The suppression factor can now be written as

Using an RF FET such as the 2N 4416, a time constant as low as t = 0.4 ns

can be achieved.

For a bunch-formed carrier the form factor

! e2

and for the PS Booster the highest carrier repetition frequency is £ = 8 MHz.

Under these conditions the suppression factor becomes
F=10° .

This figure reduces the output power, at the present highest intensity of the PSB

beam and with a gain of 2000 from pick-up to deflector, to less than 10 W.

2.3 Circuit details

The self-balancing bridge is made up of two attenuators with 2N 4416 FETs

as controllable resistors. The lengths of the paths on the printed circuit from

the inputs through the attenuators up to the differential amplifier.inputs are

carefully equalized, in order to avoid phase differences between the signals. A

phase difference of 0.8 degrees at the fundamental frequency of the carrier re-
duces the suppression factor by a factor of two. This corresponds to a delay of

0.3 ns, so the lengths of the cables from the pick-up to the closed-orbit sup-

pressor have to be equalized accordingly in order not to degrade the circuit per-

formance. An adjustable coaxial delay line has been introduced in the signal

path after the head amplifiers in order to adjust this length in the actual

operating conditioms.

The trimmers C; and C; provide the means for adjusting the reactive com-

ponent of the bridge at balance.’




SUMMARY AND INTRODUCTION

In the PSB (along with most circular particle accelerators and storage rings)
transverse instabilities can develop, giving rise to fast oscillations of the beam

around its equilibrium position (closed orbit).

These oscillations can be damped by feeding back to the beam (through an
electromagnetic deflector) a signal that is proportional to them, and with the

proper phasel) (Fig. 1).

As the power requirements of the deflector-driving amplifier depend on the
amplitude of the signals it has to handle, there is a practical interest in keeping

these signals no larger than is required for damping.

The instability signal can be obtained from an electrostatic pick-up similar
to those normally used for orbit observation. Such a pick-up produces two signals,
consisting of two bunch-shaped carriers modulated in opposite phase by the beam
position. The difference between these two signals no longer contains the carrier,

but only two sidebands with the spectrum of the beam positionm.

The beam position is the sum of the closed orbit plus the instabilities. The
closed orbit can be, and normally is, predominant; therefore it largely deter-
mines the power in the spectrum and hence the power requirements of the deflector-

driving amplifier.

It might therefore be interesting to remove the closed-orbit component of the
pick-up difference signal and leave only the component due to the instabilities,
which we need in order to operate the feedback system. This is what the circuit
described in the following sections is designed to do, taking advantage of the
fact that the closed orbit and the instabilities occupy different portions of the

composite signal spectrum.

CIRCUIT DESCRIPTION

2.1 Functional description

The circuit is realized as a self-balancing bridge?), reaching its equili-
brium point when the closed-orbit component of the difference signal is zero.
The bridge is shown in the block diagram (Fig. 2) as two FET-controlled attenua-
tors driven by the phase opposing signals coming from amplifiers A, and A,. These
closed-orbit signals are obtained by phase detection through an analog multiplier,
making the product of the sum and difference signals, followed by a low—-pass

filter.

The transverse displacements of the beam appear as an amplitude modulation

of the bunch signals. Whilst the amplitude of the modulating wave is the same on

-
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Bedarfsmeldung (BM)

Keine Bestellung fiir Lieferanten

2.E uf:
L i Die stark umrandeten Felder werden vom FA bzw. EKF ausgefiilit.
Name des Anforderers: Abt./Sekt. Tel. Anford.Kostenst. | Bedarfszeitpunkt Tag
2 ? 3 ?  ~ f .~
L O08 D ) L I6L GCA 700 73. 10. JJ
Pos.| Menge Einh. | Genaue Bezeichnung der zu beschaffenden Gegenstiinde: Preise Nr. | zu belastende
(dfls Ver\;endungszwecke | Betriebsverhiltnisse | angeben) | (soweit vorhanden) | (s.u.) Kostenstelle FA xonto
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Der Bedarf kann aus vorhandenen Bestdnden — nicht — gedeckt werden. |
/ Gesamtwert von Pos. 1 — ; . 3
— 1 = Neuteil zur Erweiterung einer
" bestehenden Anlage
[ DM ca. J50 y 5 / 2 = Neuteil zum Einbau in eine
“= im Bau befindliche Anlage
Abladestelle: Lieferzeit: 3 = Ersatzteil
| s o 4 = neues selbststandig nutzbares
Fracht: e Gerdét
racht: erp.: 5 = Verbrauchsmaterial und
Betriebsstoffe
Best. bei: ZiD 6 = Reparatur
7 = Austauschgerét
8 = Leiharbeitnehmer
Nr.: am
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Bearbeitungsvermerke EKF Lieferantenvorschlag:
< YD) = LT
& | v g ol & ¢ 50 B
Unterschrift des Anforderers Sichtvermerk
g én 1 i /',’/ L/ .-(_,/ <
o 3 g — o . T
3 3 [~
z z| genmmigg Z,q Datum
28 ) 1 I DLy P
Q= - v
RO # —_
w P







Bedarfsmeldung (BM)
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v EKTRONK

AUTORISIERTER VERTRAGSHANDLER FOR HALBLEITER UND MICROSYSTEME

Centre Européen
Hans-Pinsel-Strae 4 - D-85540 Haar/Munchen

Tel %%(Offb%%ﬁil?-o 'Telefax/OEﬂIfGMSS

HAAR, den 16/10/95

Bei Zahlung bitte angeben
Rechnunag Nr 2611817129300

LIEFERSCHEIN Nr. 261181
Ihr Auftrag TEL.FR.LOOS vom 13/10/95

Lieferanschrift

GESEILLSCHAFT F.

SCHwe R IONENFORSCHUNG o
PLANCKSTR. 1

64291 DARMSTADT

EBV ELEKTRONIK GmbH - Postfach 1109 - 85529 Haar

GESELLSCHAFT FUER P
SCHWERIONENFORSCHUNG MBH
PLANCKSTR. 1

64291 DARMSTADT

Wir liefern heute FOB zu unseren umseitigen Liefer und Zahlungs-

bedingungen, auf Ihre Rechnung und Gefahr.
Pos Bezeichnung Herstel./ECCN  Menge
Zol1tarifnr, AL.
1 2N4416 25
TMI21 /3A96G
8541 2190 0

25 DATECODE 9430
KOSTENLOSE MUSTER

bedingungen
Za?éu?%EE 29 SKONTO, 30 TAGE NETTO.
* 02/ 0 161046

GmoH - Amtsgericht Manchen HRB 42104

iebs
£BV ELEKTRONIK Veririe ceschaftsfarer: Erich Fischer, Peter Gurtler

Allein-iInhaber: Erich Fischer

UST-IDENT-Nr.: DE 129334372

| |

-Nr. 5018 961

Dresdner Bank Minchen Kto. T,

LLZ 700 800 00) Il
(PBostbank Munchen Kto.-Nr. 686 28-800 "%}jé@
(BLZ 700 100 80)
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SABINE PEICK Bz. v2. 96
From: Sabine Peick / BFI IBEXSA GY To: Fax-Nr.06159712987 Date: 2.2.96 Time: 11:00:11 P

-4 BFI IBEXSA Elektronik GmbH —_—
' Microwave Division ey
IBEXSA TELEFAX NACHRICHT =
n ompany =-
AN: Herrn Loos / GSI Darmstadt
VON: Sabine Peick / BFI IBEXSA Elektronik GmbH

UNSERE TEL. NO.: (089) 319767-17
UNSERE FAX NO.:(089) 3193510

BETR.: ANGEBOT NR. 960206
BEZ.: Ihre Anfrage von heute
DATUM: 2. Februar 1996

Sehr geehrter Herr Loos,

wir bedanken uns fir thre Anfrage und unterbreiten lhnen hierzu folgendes Angebot:

Pos. Beschreibung Menge Preis
DM/Stuck

C1 Modell GPD-464 50 St. 31,86

Zahiung 30 Tage netto, Skonto wird picht gewahrt.

Preissteilung Cie angegebenen Preise sind netto, verzolit, frel Verlacestelle

Dietzenpach und zuzugl der gesetzl Mehnwertsteuer gestelit
Lieferzeit: ca. 16-2C Wochen nach Auftragseingang
Cultigkeit: Die Bindefrist flr dieses Angebot betragt 30 Tage.

Es gelten ausschlieRlich die o.g. Angebots-, Liefer- und Zahlungsbedingungen sowie unsere
"Allgemeinen Geschéftsbedingungen flir Lieferungen und Leistungen (AGL)".

Es wiirde uns freuen, wenn lhnen unser Angebot zusagen sollte und verbleiben

mit freundlichen GriiRen
BF| IBEXSA Elektronik GmbH

%%m Joik

Sabine Peick
Vertriebsassistentin

11:006

age 1 of 1
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Bedarfsmeldung (BM)

Keine Bestellung fiir Lieferanten

€
[1. FA ] s -
i=S=1 . N2 029713
Die stark umrandeten Felder werden vom FA bzw. EKF ausgefilllt.
Name des Anforderers: Abt./Sekt. Tel. Anford.Kostenst. | Bedarfszeitpunkt Tag
K u0HL 77/°L 2388 bR A0 0
Pos.| Menge Einh. | Genaue Bezeichnung der zu beschaffenden Gegenstinde: Preise Nr. | zu belastende

1|60 Sk

i/ &

(gfls Verwendungszwecke | Betriebsverhiltnisse | angeben) | (soweit vorhanden) | (s.u.)

RAVANMTEK

j?mp,@,lb.c.- flocdul GPD-Y6Y

Preis Y. ,Wﬂo»f Nr. §0r0¢
OR.02. 3

Der Bedarf kann aus vorhandenen Bestdnden — nicht — gedeckt werden. J

FA konto

Kostenstelle

31, é’é{ » &

68370

Gesamtwert von Pos. 1 — [

1 = Neuteil zur Erweiterung einer
bestehenden Anlage

= in en
Sl e B Senaiche Anage
Abladestelle: Lieferzeit: 3 = Ersatzteil
4 = neues selbststdndig nutzbares
Gerat
FIRC: g = Verbrauchsmaterial und
Betriebsstoffe
Best. bei: 6 = Reparatur
7 = Austauschgerat
8 = Leiharbeitnehmer
Nr.:

Gzoze 'N-1ebeT
261798 IN-WIiod

Bearbeitungsvermerke EKF

[

Lieterantenvorschlag:

BFL LOBExSA
th/'wj

genehmigt Datum

Unterschrift des Anforderers i Sichtvermerk
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