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DIAGNOSTICS SYSTEMS & RESULTS

BPMs

BLMs

Emittance Monitors
Tune Monitors
Current Transformers
Screen Monitors

Visible Light extraction

Scrapers, CoIIimators,W%
Striplines & Shakerse” N
Feedbacks, Interlo ilimammT i
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it Large Geometry BPM : 8mm buttons , Kh=6.75mm, Kv=16.10mm

6 Large Geometry
BPM Stations per cell

#1 2 3 8 9 10
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Small Geometry BPM : 6mm buttons, Kh=4.84mm , Kv=7.77mm
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4 small Geometry
BPM Stations per cell
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the electronics are a hybrid system :

re-using the >10years (192)
plus an additional 128 Sparks

4 buttons

10 of such
BPM Stations per cell
so 320 in thering

bundled coaxial cables



. BPMS : PERFORMANCE AT COMMISSIONING AND BEYOND

historic event : Thursday 28" November -> first turns in the ring !!

SUM of the 4 (absolute of) ADCs ™A Turnl Turn2 Turn3
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. BPMS AT EARLY COMMISSIONING : TURN-BY-TURN ORBIT

historic event : Thursday 28" November = the orbit :

Vertical Orbit over the first 2 Turns [mm]
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Horizontal Orbit over the first 2 Turns [mm]
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. BPMS : OFFSETS, STABILITY, RESOLUTION, REPRODUCIBILITY, RELIABILITY

Beam-Based-Alignment measurements done on all 320 units

= ultimate offset* measurement of each BPM in both planes =™ including all kinds of offsets
these offsets are very reasonable in value : Hor. 170um rms, Vert. 142um rms

example of vertical stability : differential orbit measurement on 20Hz data
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BPMS : TODAYS BEAM AC MOTION / STABILITY WITH FOC OFF AND ON

integrated motion of all 320 BPMs, integrated motion of all 320 BPMs,
Fast Feedback OFF, blue=hor. red=vert. Fast-Feedback ON, blue is HOR, red=Vert
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BPMS : AC MOTION : IN OLD RING AND IN EBS

Stability in the low-AC domain (1 — 100Hz)
old ring 2010, FOC On & Off new ring, no FOC
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BPMS : MID-TERM (90SEC) STABILITY IN THE ID-SECTIONS

ID POSITION stability : % of beam-size, on 90sec @20Hz,

with Hemit=160 , Vemit=20 [pmrad]
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ID ANGULAR stability : in % of beam-divergence, on 90sec @20Hz, with Hemit=160, Vemit=20 [pmrad]
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. BPMS : PLANS

1) carry-out a hardware patch on the electronics, by iTech
removal / re-installation of all 320 units, during shutdowns, throughout 2020 (21 ?)
* LNCF patch (see iTech presentation last year)
* Tantalum capacitor replacement

2) occasional shot-circuits on BPM-buttons, but easy to detect, and easy to remedy,
in total 20 cases so far (on 1300 buttons), this (well-known) issue is now waning off

3) strange behavior (instability) on some 7" BPMs, only in vertical plane, under investigation
IS not a problem for operation, these few stations can be discarded
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. STRANGE BEHAVIOR ON SOME 7TH BPMS

#317 = C3-7 button signal evolation during a vertical drift
! ! { B !

1.08 ++ this is NOT coherent ... !
106 i.e. it can NOT be explained by
104l neither beam motion

nor block motion

1.02 -

RF mode coupled to the
buttons?

adding to buttons’ signals with
different phases and amplitudes

0.98 -

0.96 -

0.94 -

0.92

\ 4
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BLMS

BLD with its Alu
housing
200x25x25mm

scintillator

W connectors
sma & RJ-25

4 pick-up inputs Trigger input  4x RJ-25 Dip switch panel

@

Q9o ©

BLD-signal

power-supply &
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. BLMS : FIRST TURNS DETECTION

historic event : Thursday 28" November - first turns in the ring !!

raw output from 1 BLD unit
1 2 3 4 5 6 7 8 [turns]

(_ f’ ) L
~
\
J— == more turns only
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extremely
| sensitive !
v
losses \IJ <= o _ 3 turns also
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= = BPMs
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Cell

128 BLDs around the ring : very useful to detect obstacles ... !

obstacle #1 : ID-chamber 23 : a piece of cable

Losses Cell 23
------------------------------------------------------------------------------------ Turn-by-Turn data
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Cell

obstacle #2 : cell-8 : wrongly mounted chamber #10

Losses Cell 8

..... Turn-by-Turn data
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Cell

Losses Cell 5 obstacle #3 : cell-5: a piece of aluminium foil

e Turn-by-Turn data
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Losses

Losses

obstacle #3 : cell-5: a piece of aluminiu
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. BLMS : SERVING STUDIES OF LOCAL LOSSES AT IDS

this 1rst unit is positioned behind the Insertion Device

and now serves more and more in the comparative (i.e. with 2018, old ring)
studies of local losses in the IDs

- both for these permanent, slow losses

- but also for injection losses
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. EMITTANCE MONITORS : X-RAY PINHOLE CAMERA SYSTEMS

@ D17 (not yet active)

@ Source=DL1A 5
high vertical beta
(16.6 m)

@ Source =DQ1D
low vertical beta
(3.8 m)

© ID25

O D27
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. X-RAY PINHOLE CAMERA : SET-UP, PRINCIPLE, TYPICAL DIMENSIONS

— — 2
8 - Gsource G source €= Gsource /B
Beam profile: Beam profile on
“15x7um Vacuum  Air screen:
| <€ - > ~65x 30 um
D (4 m) -------- N Dot (16 m) -=======mmmm >
A ' Mirror
# L — L
Dipole ' Pinhole . .
e-beam L 10 um x 10 um uorescent screen
Lens

cch
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. EMITTANCE MONITORS : EARLY AVAILABILITY

6. December 2019 14h22, a few microAmps, NO pinhole inserted

File View Triggers

srdiag/ccd/c25-1 ‘ &

6 December 2019 16h15,
20 UA with pinhole IN
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diagnostic chamber
Ch12

with pick-up buttons
to measure the
response

all components in the
system optimized to yield
the maximum sensitivity

horizontal stripline
to excite the beam




. TUNE MONITORS : TWO INDEPENDENT UNITS

tunes measured the 8" of December,
! ! ! ! 5 5 ! ! — the day after first beam stored
L.OET Lo T " o _— .o atonly 50uA of beam current !
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. COLLIMATORS : 2 UNITS INSTALLED CELL 13 AND CELL 24
Ch,
BPM 9 1 “Ollimaggy
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. COLLIMATORS : INSIDE CROSS-SECTION , STATUS

all in Tungsten

aperture / cross-section
inside the collimator

3 upper jaws (fixed)

> A external jaw internal jaw

Tungsten can be damaged
by a 6 GeV electron beam loss

3 lower jaws (fixed) -> dedicate protection system
to blow-up the beam before
beamloss
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MANY THANKS FOR YOUR ATTENTION
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