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Pick-Up Module with Internal Amplifier
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pick-up board

Pick-Up Module with External Amplifier
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PU Signal Processing Horizontal and Longitudinal
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Diagnostic Signal Processing
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Summary And Outlook

- (preliminary) block diagram of CR stochastic cooling exists:

36 low noise amplifiers 6 variable delays
30 medium level ampilifiers 6 variable phase shifters
32 power amplifiers 8 variable attenuators
8 B switches 2 optical var. delays
2 fiber optical modulators 2 optical var. attenuators
4 fiber optical receivers 3 non-resistive splitters
4 pu module controllers 12 resistive splitters
4 kicker module controllers 2 optical splitters
2 peltier termostat controllers 2 optical circulators
17 power supply and control units 55 solid state relais
9 embedded power meters 16 hybrids (180°)
1 embedded network analyzer 41 directional couplers
1 embedded spectrum analyzer 8 equalizers

- next: calculate power levels and delay times
to each node of the signal paths

- look for components



CR Stochastic Cooling System

Palmer Pick-Up Signal Processing

-180°-  0-
+180° 1.27 ns +15dB
. PH
+30 dB +15dB }‘P/ ﬂ = : -
N N 3008 — |
. PHL= s Fos o] [+ Fo e +15dB
Palmer Pick-Up Tank o > T o> I 1L || [ [ o _PL1
T +180° 1.27 ns J D
+30 dB o A }‘P/ _/P[ oo <
A t o [ L W ] W +15dB
inside, top o
60 dB ) ~o S Siz i - PL2
- [=HpnnnannRinnnann-L>— Iy
A A A A A A A A Y Ay Ay AA
1A A \\ 1A A
e outside, top s power supply and control unit power supply and control unit <> control
-60 dB V) ! <> System
| - [=lpanondgnananon-> L o
— + B (6 B + > +30 dB +15dB —11880(;’— 1207- 5 4B
+ ° 1.27ns +
inside, bottom PV PV — L — — b 08 | PV
[aeol] | = ) JE g > o o——| > LT @ o-4| >1o T 7 PHHH e L g
2 Bl _ ——B p3 |
- [=Hpnnnannaininang- > NG
| — \( L | T -
A A A A ; < |
el outside, bottom aeor] | “To w
60 dB V) l
- N v A | A
o | TS Tl = S S S I YR O W N SRL; v
(¢ /L 9y power supply and control unit <> g;gté?n
power supply | control Y
and control unit system diag1 PHL _"_|_|—;,o diag1 P
- : /: == n n n n
vy dagi PV & [t Diagnostic Signal Processing
= L diag! PV | diagt HL __
. _ diag1 PHL diagl VL |,
i »
PU Signal Processing Horizontal and Longitudinal gl G & , P2 system
1 diag2 HL J
Notch Filter pbar dace VL] [ po] ol
fixed
attelr)iﬁator detector )\ ‘I\ A L )\
Iaser, /\ =2 #Z 180° Contl’0| Kl k ] ] n
: : i Ghaior sl izer  hybrd it | icker Tank Horizontal and Longitudinal
Pick-Up Tank Horizontal and Longitudinal mgtz siter) [ |ooualzer hibrid power supply and control unit system g
> 2P < ) iabl | E0 180° |
flexible flexible } dely e afoniatr cyator  detoclor B ﬂ kicker tank  plifie
. : . : . H . power icker tan amplifiers
lines pick-up tank lines ;g‘r']‘;?s' 1L a ©) = Kleer Slg nal ProceSS|ng amplifiers
63-At.—i -pbar ——— ——— 63'Atri -obar i . : : : % o — — % o
oy teml L7 6ot = = |, [losater [ o] 8 Emante ] clectrical | _Pelier Horizontal and Longitudinal oo ot L | = — |- | *To 7T
H e e | H signals  [Gooerneater, — variable + T 9-Aty u [l — — T d 9-Atypp d +
+ - 54'Atrib-Ebar - — ——— - 54'Atrib.gbar . + femp. meas. _,PL delay -35 dB- J_ | S e phe o g'Atpba'H -« /—— —— Hg'Atpbar S e 1o | I —L
J_ M| . O+ O . 54'Atpbar|_| N — — A, |_| 54'Atpbar . (og O . | I —|_ A V mirror 5dB -O\C O/C R — — /_1 OTO O,I/O-
- + -OTC OTC — — OTC OTO_ + PL1 1* l 0-4"—|18'At”b' ar |——ol 18- Atobr | | — [118-Atovar 'o——| 18- Alimgon o T
O_meib-iﬁbiﬂ__o 45-Atpvar | | | = = | [145-Atovar O_J_ILAtfib-Pbi_o thermtos’lfat = / —L +15dB +30dB —|_ J__O\C o/c P N _ — E':’ . | P O\I‘O 0/|’o__|— J
—|_ N %o o° | =t *>o oI L ; J_ \ +30 dB +15dB contro 180 0 - ' -30 dB L1 A + 5127 Db | | 5= 27 Atpoar [ | A — — ) Me7.at " [127- At prar +
- 36'Atrib-gbar - Z Z - 36'Atrib-|:_)bar - GL1 -30dB +180° 1. + -35 dB- > FO—0 = > »—5 Bl ) ESpha — H /— — > — L8pba LI
| (o O 36'Atpbar |_| |_| 36-Atpbar (og FO | T _,—I_I—l_ _|_|_|_|_ A A A A A Av G L -5dB Pl ( \' H 180° u _O\C O/C — — O\FC O/ro_ L
. ; | -OTC OTC VA —— ——— AY OTC OTO' L " . A180"A . GL2D . + ——O’/z _._?\‘O-—-O’/g_ _._(3\\0 i) O’/z Y * \ \ * trol 2\‘0—— }P/' | _,PL I EQ ~|/ i GL1 - O—J_I__o\ J o) | p—|A A i + i T - 36-At i opar |—| — T T |_| ——— ——— |_| T 1 - |—| 36- At opar — 1 1 + <
i J—o\gw‘;/o 27. Atyoue[ | —— —— [127- Ao O\gj%f’b—g/& L . E E | power supply and control unit - g;)gt gr)n 1o/ Y(A % %o P = = O T
+ 18- Alungpar [ 18.At EZ’ EZ’ 18.At [ 18-t pear + SEEE el control Al A J_ ¥ 1 By 45-Atpoar | | o ) = E:, E:, = ) B [145-Atobar o1 145 Alivonw 1= | i —L
e 4;”“_ ——— ——— _I_I—ar e —|_ ? ? — - —= —— | —
powel’ 4+ T 9- At opar T Z Z T 9- At opar T + H power S‘Z otc I ter rl - Supply o *Alrip-pbar o 54 Atpoar |—| ————— ————— |—| 54. Atovar o] “Alrib-poar 7= Supply
__,| supply o 2w [ | At || — — —[]9-Atpar | o] 19 e 5 supply | ——] power supply and control unit — i —|_ Wy o 05 e — = o o7 1 J i +—
a —|_ - H 0\0 0/& — — 0\0 0/& | - J_ B A A A A A A A AYA fixed A Ay A A - Y + — 63-Atipgrar [ | = 63. At [ o | — - Me3.at 1 [163- At poar [ + Y control
control Y 5 5 — — 5 5 Y control --- attenuator detector --- 5dB > Lo . e 'ru\' - =—= e 'rm\' = s ‘
> M —_— — - - | d trol it control control |—» _O\O O/C  — — P> O\ro o/ro_ <«—| control SyStem
SyStem COﬂthl —: 'OTC OTC A — — ~ OTC OTO_ :— Control SyStem power Supp y ana control uni L laser /\ _. #Z B L > System PH _ / > T T R — — /_1 T T ¢
- — — R modulator splitte} I_ equalizer  hybrid g ] —L +15dB +30 dB 30 dB — —
———— ———— L] A Alm —— —————
: j : — — : ﬁ : = I < ) iabl | o 180° [~ -35 dB- > —o—o—~|/ -t | ——— — |
----------------------- " — — T d|ag1 GH S'Z } delay line a\t/taerr:iateé)r circulator detector B zﬂ GH 5 dBJ o—0 c \'l > -E 63.Alpoar N — = | N | 163.Atgar _
> : — — : < < : optical (©) = > Y < &= wer ly k! L — — — wer I — >
< 5] power supply |, ! v — — ~ ' | power supply = > _gsoi B diag1 GL1 signals JL / S S'Z - 1 S‘Z A IE:;) = supfy D‘i —— —— ?r? = suptpy| &
] thermometer > — — < thermometer [ \ electrical | Peltier _ Al | thermometer L 540t 7 > | — —— | < .54-Atovar ermometer |>
heater control [’ — — ‘| heater control SES [ M ég;ayble | tyly 1 1 ‘I‘ I N 5 Atosa (H\' -« — b (N\' [.45-Atpoar
______:'_:-_:'_::::::::::_'I 9-Atgpar 1 Z Z 1.9-Atgpar I':::::::::::::::: _______ A  / mirror contro ‘ . | I |_ — — _I
‘-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_'i 18'Atobar 1 V7 Z Z ™ 1 1S'Atuba\r E— _______________________________________________ SyStem power supply and ContrOI unlt _:‘_—_—::_—_—::_—_—:::_—::_—_—::_—_—:_": gsﬁ%zz:_:g ——— ——— —% L
e b e T ATy = = pEx . L thﬁgﬂﬁg}at Y Y i — AT — — —
_:‘-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-i 36-Alppa [ — — M86- Ay e - I | | diag1 HL < loi® ::‘:::::::::::::::::::::::-‘; 9-Atpoar 1] ) i — — [ ) [1.9:Afpoar |
_.“—_-_—'—'—_-_—'—'—_-_—'—_-'—'—'—'—'—'—'—'—'—'—'—i RN —— —— [1.45-Atgoar E— ——————————————————————————————————————————————— e A Y A Y AY o ~O _: ! <+ —— — >
S EEmen — — Bt By ey, .| Y Ty Y 1 control diag2 HL _ o _ Ty T N — — — =
| e — — Meaalg ornnnresnnsenan L power supply and control unit 5 e = Skl diag2 KHL powelr A — — A powei'r
L ! — — su > | —= — | < su
power [~ 4 $ — — m A < power +80dB +1508 80 127 15 dB -2 | cortrd o — — £ cortrol = *HEY
—— ———— . + ° 1.27ns + — -« — P —
supply t— control N — — A control |- supply GH ,o-—l_l I_|—-o\ ,G_I—I l_|—-o\ 5048 ~ GH f ¢ Iﬂ — — — ¢ f
—— ———— o SO0~ O = 5@" - ﬂ L | eq > sa— o//oo 16 Y
f ¢ \/ ¢ f o] S o] Hi B | [ Theo? control system S . control system
control system beam control system 2045 ' o = ,—«a/o° <=
I+ > A o o
O <
“>o [« siz A A A o
: contro
A power supply and control unit
A A A l A A A Y Ay A% system
power supply and control unit g;gttécr’rl]
Y
=3 ___ diag1 GHL
1|
: : PRT Kicker Tank Vertical and Longitudinal
Pick-Up Tank Vertical and Longitudinal cker Tank Vertical and Longitudina
: ) : : : H : ower
flexible | flexible PU Signal Processing Vertical and Longitudinal : : : sower i et
lines pick-up tank lines B - Kleer Slg nal P"OCESSlng amplifiers
63'Atrib- bar . ———— —— ) 63'Atrib-9bar |ag1 . H = = o 0 —— —— o O
J—%‘j—L‘ '—«;{C 63 ]| = = e oo Gle, [—oHf]  GL2D \—*’_‘diag1 v les ] ., diagl G Vertical and Longitudinal T O —or® > = == — - =<} e
* o4 e [ |5 54-Atpvar [ | — — [54-Atos o 154 Aligwa + - A ° - | diagl GL2 _ = -35 dB- J_ | o\g—"—"‘b‘ oar |—4;/C 9-Atpbar [ | — N — | — [19:Atooa o [9Atigmw 5 | - —L
J_ L-O\C O/C = \j\ ——— ———— ,\’ 2 O\C O/O__I_ —|_ | : o -5 dB n + l l N\ ——— ——— OTC 0/!/0_ + |
1+ : 45-At, : — ——— ; 45-Aty oo ; + kL )\ )\ el A PL2 - / O_%Pbiﬂ__o 18- Atpbar |_| —— ————— |_| 18- Atpbar O—M-O
—|_ — o\g—"—l |—g/c 45 Atpoar [ | — — [ 45- Atobar 0\;}—' I—P—g/& | J_ o ] —L 15 4B 088 —|_ " % o N — = — | —= i oo oT°T L - J’
— — : contro i A mpy I — — — T [127- Dt poar —
+ [ — 36 Mg [| 36w — — B 1 1136 Aty pror — B + Y GL2 power supply and control unit | system B | > M_I/ — L\2/= 3 _l——o\g_ oo ,;/C 27 Atpar | | — < > — [127-Atober O\rg bpb 2{‘* -
ar ———— ———— : ar —B s> S 5y & 5 » Iﬁ e e /_I —
- a -O\C O/C VA — — A O\C O/o_ L N 180° - GV ] J o | > ln A > + T 36 At T ——— ——— 1 |—| 36- At opar — + <
<7 + T 27 At opar 1 —— —— U 27- At opar — + > ALl +30 dB +15dB -180 - 0- @8 /' YA = 0-4"—| |——O 36- Atpbar |_| — — |_| 36- Atpoar fe% Lo |
H J—ng 2/0 27 Atpoar [ | —— —— [127-Atobar 0\;} g/&_l_ . M M aogs  t180° 127ns +15dB | < S’Z " J_OTC OTC — — OTC OTO__L "
+ — 18.AL, w1 i — — :j >——t i (118 Aty goa i + GV, o”z > 2\&—0”2 > g\o = WwH A H e ‘I/ > GV GL1 < ] A J_ = 5145 Btwgar [ |5 45 Atpoar [ | ] =, == —— =, — 45 Atgoar 51| 145 At poar | A —L
J_ ool oo 18 Ml — — — 18| o] oo —|_ ] Ayh () ? ! power |(Lf 4 O\O 0/0 [ = =3 ] O\ro 0"/& + H | power
power |1} 4 = V — — v — 9 — + [J| power w0 | | A control o T __»| supply oSthlem | L) 54.ama ] = = M54-Atw [ o1 (24 Almaa 5 supply |
—> Supply B —|_ J__O\g_ -:/O_M_ — — _HQAL-O\?; _:/O-—L J_ | Supply — o (o, I o System power Suppy an Contro Un|t N —|_ + J__OTC OTC — ————— OTO OTO__L + J [
Y + i i — — i i + Y O —<—| | -35 dB- <] Y H | o_mi’biﬂ__o 63.Atpba,|_| | ("1 > — — < ("1 I |_|63-Atpbar O—M-O | A Y : CO”trOl
control 5 5 — — 5 5 control s B : _ a B — |
- — j— e control |-—— [To o7° : ) : , o o7’ «——1| control system
system control |-V—m» _O\o o/c SR —_— —_— ~ o\o o/o_ <«— | control System PV > T T H [— — /—‘ T T <
— ' — — ' S S— A A A A A A A AYAY A A > /! —L 15 130 a8 — —
— —_— power supply and control unit <> conttrol —|_35 i == — , | = — |
----------------------- . — — oo system -SdBJ -0 ! AT e ' — — ' | eeat
! ——— ——— ! i | < I 2 pbar — | /— — i — 2 pbar >
= : N — — A : <& 2 d!ag1 i cil /! YA S’Z < &= | power supply R N\ — — — power supply | — >
< 5 power supply [ — — ' | power supply — > e, diag1 GL _ = = 7 ——— ——— ~ : =
thermometer > — — < thermometer Y Lla | thermometer | sttuar | 1= — |< | i5eAtme ermometer |>
heater control ! — — ‘\'heater control I Ayty AoA Ay - s ! 4= — | ! 45 At
——---T===============_- 9-Alyper M Z Z 19-Atgoar o================------ contro . ! ! [ p— p— A
-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_'i 18'Atnbar I V Z Z ™ I 18'Atobar E— ______________________________________________ syStem power Supply and ContrOI unlt _:‘_—_—::_—:::_—::::::::::::::_‘; gsﬁ%z::g — — Hgsiiz:: L
_:h-_'_-_-_-_'_-_-_-_'_-_-_'_'_-_-_'_'_-_-_'_'_-_'i 27'Atvbar 1 [ e——] [ e——] 1 27'Atobar E‘ _______________________________________________ :_ V V E E 18 Atpbar m | ——— ——— | REEE Atpbar
_:‘::::::_':_'_':_'_'::::::::::.E 36-Alppar 1 p— p— [1.36-Algbar E. ''''''''''''''''''''''''''''''''''''''''''''''' - diag1 VL oo 5 ::‘:::::::::::::::::::::::_‘: 9-Atpoar [ | 7R > — [* 7R | [1.9-At pbar ]
BN 45 Al 1 — — gy | [T | ; — -« —= — (» —
é 54 Al 1 — — gy _ diag2 VL _ 3 diag2 KVL *+ “““““““ N — — — ) =
L L E L e EELELEELE e I YN S [163 Al o - N 9 powel r | — — | pOWGI r
foccmsccoscocsssossmscas : — — T sSupply b control p| /= — | control < Supply
power > * $ ——— — ﬁ; * - power | {'4? . el ('4? |
supply t— control N — — ~ control | supply f ¢ g I*\m. — — — ¢ f
I = /= e | o fT | conlomen e
control system beam control system S ,—</°° <=
parts: ° - o
| + F  Wilkinson combiner 2 . : A control
- power supply and control unit - system
—  resistive
] ] L . ] ngn 1= — Splitter
Pick-Up Module with External Amplifier Pick-Up Module with Internal Amplifier 1 delayline Kicker Module (one of 32)
(One Of 32) (Option, One Of 32) _
ick-up board . A~ flexible line module switch
P P pick-up board amplifier body boards
I | switch | | boards L ground
T+ boards At 24t L A 26 kicker board
frﬁ : * ¥ it ¥ o~ - _ + H L‘ ant antenna
> — > [ ]
é + L — | [T
= +] j 2L ] r 5 | ﬂ ot = + E] resistor 1+ . -«
o > L SMA + { = ¥ SMA $,. 1,  temperature | o° L%
l ’L:]{« At 24t | + [ T — M| 2At e =——mmag measurement diode | _@ i LA180A—
- l > [ —_— — L < A aH|[2at
1. ﬁ > + - ﬂ . + J_I_L 1 [—1 coupling slot + - SULE%% —
[o At + + e + T~ O
] oTO =|_|— + | T — étﬂ_ i B D coaxial feedthrough ] jo/ <At A Pt SMA
- ﬁ — D-Sub 25 ! ﬂ = D-Sub 25 IS 15 Sl i A ] B =5
+ F 50 1+ = |t solid state relais o A Al 4t
O O -L g R _O//C ¢ A A'_2At 180°
neril : T — ° A A" . At e B 2
1 ﬁ ; ° ] ;ﬂ i ° 'eo”| 180° hybrid 1 B ey
L %5 - o + D-Sub 25
+ o _ §§ + | - §§ - Ea  equalizer 2/0 14 g1
| [ b - %1 T — - 2513 directional ' ﬁ ' ;
|+ ' ﬂ - O] coupler = :
1+ —<J_|— m jfl_ s + o =3
fo ont | + + p ot | + + H | variable delay o 7° At oAt "{5:&
[ = _ﬂj T 1 < _HJ | g —>—|_|— %5
| ﬁ At + SMA | AT |+ gy var. phase L + J_I—L 4Dt = % 13
4 1+ g )y — 1+ ,‘ %_4_ shifter + = — ; T
© 4 - B - s P < = L ' | /v | variable L o7° _>_|_|_ B
| 1:1{« At + — 4At T —J A[T | + 1, 4Dt attenuator ] g [ _ + _
] |—| L Ll L]
L ﬁ - ant |+ . ﬂ > oat | + = attenuator + _i oAt |+ = L
+ - |+ HU + > . LT ° o " J_L
\ 4 Lo° B \7 T — ’_<J_|_ —> amplifier ] j — \ i
beam ﬁ | beam ﬂ lines: 1+ BN - %ﬂezmgo?lljflgf
" — S'Z — power meter o +
temperature & i i / —— RF beam signal ; P _
T emperature — ]
sensor % ’ sensor %n RF_d'ag _S'gnal P1 S(f) ”et"l"ork beam | | g
module body | module body | o.pt.lcal signal - P2 analyzer emperature &
heater ﬂ —— digital control i spectrum T+
E heater ﬂi LF signal IN P(f) analyzer sensor %




