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Brief introduction to PS-SPS transfer

PS Beam loss monitors PS cycle
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Beam for fixed target physics (CNGS) SPS cycle
at the SPS are extracted from the PS at 14 GeV/c
during five turns repeated on two cycles

with large losses in the PS

' 1 SPS circumference I
11 PS circumferences

1st PS cycle 2nd PS cycle

1 PS circumference



Continuous Extraction (CT, 70s): the principle
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* Horizontal tune set to 6.25 phase advance per turn of 90°.

* A part of the proton beam is pushed by a slow and a fast bumps

beyond the blade of an electrostatic septum.

* The sliced beam that receives the kick of the electrostatic septum is

extracted during the current machine turn

* The rest is extracted with the same mechanism within the next 4

turns.
* The five beam slices feature the same intensity.
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CERN PS MuLmi

New Multi-turn Extraction 0 TuRN
EXTRACTION
Q0 0 ©
The main ingredients of the novel extraction MTE extraction: 0

The beam splitting is not performed using a septum, thus avoiding losses.
The beam is separated in the transverse phase space using:

a. Nonlinear magnetic elements (sextupoles ad octupoles) to create stable islands in which the beam is
trapped.

b.  Slow (adiabatic) tune-variation to cross an appropriate resonance, 1/4 to have 5 islands.
c. When the 5 beams are separated enough, each islands is ejected in 5 different turns
a. Slow bump to approach extraction septum = New bump 16

b.  Fast bump to jump the septum blade = New kickers.

This approach has the following beneficial effects:
] Losses are reduced.
° The phase space matching is improved with respect to the present situation.

] The beamlets have the same emittance, optical parameters and nearly the same intensity.



PS Multi-Turn Extraction experiment, 20-11-2006

Depleting the beam core via unstable resonance excitation MTE: Multi-Turn extraction
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PS Multi-Turn Extraction experiment, 20-11-2006

Depleting the beam core via unstable resonance excitation MTE: Multi-Turn extraction
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PS Multi-Turn Extraction experiment, 20-11-2006

Depleting the beam core via unstable resonance excitation MTE: Multi-Turn extraction
| ! | ! | ! 1
s00k — Time: 900 ms a clean way
Qx =6.2470
= Qy = 6.2898 to generated beamlets
8, 600 =
Q@
5 00.253
£ 0249 F
© 50.247F
8200 T0.245
0243 ——L L L. .
0 4000 8000 12000 16000 20000
0 . . Turn number
-40 -20 0 20 40 )06 ~ 06
horizontal position [mm] n P Hzooo
| ! | ! | ' | ! | ! | . ] . I - 1 | — 1750
300k — Time:1070 ms 0.36
Qx = 6.2548 - — 1500
™ Qy =6.2918
= 0.12F |
& 600} - t 1250
o) 012+
5 400 — 750
% 500
8 200 036
250
,

R ) L A L A 1 } 1 A
0‘%.6 -0.36 0.12 0.12 0.36 0.6

50 40 30 20 <10 0 10 20 30
horizontal position [mm]



PS Multi-Turn Extraction experiment, 20-11-2006

Depleting the beam core via unstable resonance excitation MTE: Multi-Turn extraction
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PS Multi-Turn Extraction experiment, 20-11-2006

Depleting the beam core via unstable resonance excitation MTE: Multi-Turn extraction
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MTE Slow/Fast bumps

New slow bump composed by 6
independent power converter
= close the slow bump on 7 ms

New fast bump composed by 5
independent kickers
= close the fast bump on 5 turns
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KFA9, KFA13, KFA21
= 5 turn constant kick

KFA71/79, KFA4
= core smaller amplitudes

= extra kick + trajectory correction
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MTE Slow/Fast bumps

New slow bump composed by 6
independent power converter
= close the slow bump on 7 ms

New fast bump composed by 5
independent kickers
= close the fast bump on 5 turns
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Commissioning phases in 2008

Ilnltlal goal: provide the CNGS/SFTPRO beams with MTE by the middle of the run I

1.  Beams preparation = 2 USERS = PSB(h1-h2), PS(2 bp for studies, 1 bp for extraction)

<~ 2. Measurement of nonlinear chromaticity to establish working point for capture
) = Working Point (Qx,Qy,Xix,Xiy but also Xix’)
(7p)
® 3. Re-establish capture = islands formation and capture optimisation = 2 bp = prepare 1 bp
e
o 4.  Tests of CT extraction with bunched beam: best longitudinal structure to reduce losses in PS keeping
the same losses in the SPS as for the classical CT
5. Preparation of the extraction elements
= Kickers with no beam on ZERO Cycle
= Optimisation/Calibration of the new bump 16
N 6. Preparation of nominal extraction with moderate intensity for CNGS-SFTPRO operation = 1 bp
O
% 7.  Optics study and matching PS-TT2-TT10-SPS
i 8. CNGS-SFTPRO with MTE extraction

9. make a party ...




MTE commissioning - Schedule 1st part

I Phase 1: Capture with normal fast extraction on single turn I
| |

From here onward studies
in the PS without extraction
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Different Beams for different purposes...

Beam type Intensity per | Emittance* H/V Harmonic | Total intensity Number Aim PS bp
bunch (up to) PSB rings

Pencil 50 1010 ~2/~1 1 50 1010 1 Xix’ meas. 2

Moderate 300 101 ~9/~6 1 300 101 1-4 Capture study [ 1-2

intensity

Operational 300 1010 ~9/~6 2 2400 1010 4 CNGS 1
SFTPRO

High intensity | 600 100 ~9/~6 1 600 1010 1 Capture 2
studies

*Emittance: 1 o normalised of the beam BEFORE capture i.e. from PSB

Booster PS Aim
MD1 MD1 (1 bp) Extraction setting up
During commissioning TOF MD2 (2 bp) Cagtt:)t;ifr:g;?i?;ion
SFTPRO/CNGS SFTPRO/CNGS Normal CT extraction

SFTPRO/CNGS SFTPRO/CNGS MTE extraction
Settings ready for
Operation MD1 MD1 (1 bp) SFTPRO/CNGS CT extraction
switch in case of problems with MTE
TOF MD2 (2 bp) Further studies




First capture resumed June 13th

—| FAST WIRE SCANNER V2.0 ||
File Plot Views Option Help
Fus MD2 Jun 13 16:59:20 2008

CWERSTION Junm 3 2008 23:05:28) Measurement mode; Photomultiplier Plot,

Prepare Heas, Paraneters vtart Measuremeni

Requested Parameters Wire HE4 ( Fri Jun 13 16:58:56 2008% ) MD2
Device H64 (0 scans) Results for Hed
At C Pulse : 1070
Oceurrence - Any e {2g) (mmmrad) 46.36 To be Optimised
e {2s)(normalised) 35.89 to get 20% sharing

Expected Ip - lell 4s measured (mm) 48.34

Centre of Mass fmm) -3 .20

Velocity - 20 m/s

Meazurement Farameters

Single Sweep At C Pulse i 1070

C Timing - 1070 B Pulse (1G Train) 6665
p (GeVic) 13,99
dp/p for C1070 - 0.10 Ip (E10) 332.25

PM Voltage 1 H64 - 1050 )
Device 3 Hod

PM Voltage 2 H64 - 1050 PM Voltage (V) 3130

b (m) 12,6

Scint. Trans. H64 - 0.5%

Dispersion (m.) 2.30 20 -10 o o
Hod Positiorn (mm)

Scint. Transmission 0.5%

WARHING The graphs displayed may not correspond to the requested zettings.

Large H emittance beam prepared by PSB used in first part of the commissioning



Calibration of new nonlinear elements

PS chromaticity @ 14 GeV [with MTE magnets]

# Measured Qx (Ju -10 2008) XMT39@ 251A
— Fit: Qx=0.245§ 1.0673 ¥ + 20.0 x"2 + 2943 x"3
s —

# Measured Qx (June 9-10 2008) XMT39@ 251A

— Fit: Qx=0.272 + 6.7550 x - 40.8 x"2 - 171 x"3
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PS chromaticity @ 14 GeV [with MTE magnets]

Calibration of non-linear elements showed:

e sextupole calibration and polarity correct

e octupole polarity inversed wrt convention
(no pb, pows are bipolar)

» doubts calibration of octupole in ss39
(under investigation feed down from orbit
or power converter - magnet OK)

PS chromaticity @ 14 GeV [with MTE magnets]

* Measured Qx (June 9-10 OMT55@-100A
— Fit: Qx= 0.242 + 4.67 '+ 225.6 Y2 #3897 X3

#* Measured Qx (June 9-10 2008) OMT55@-100A
— Fit: Qx=0.276 + 4.51 x - 155.29 x"2 + 182 x"3
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Bump 16 commissioning & tune change correction

COMMISSIONING THE NEW MTE SLOW BUMP 16

[June 26th 2008

30 T T
— _ @@ measured bump (relative orbit) | |
€ 25 3 design bump
Exl |
C . I|
Q Ny
= 15 I~ i ]
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O 1
210} \3 |
-fE i |I
I
N I 1
2 OIEE | Pyel S S e e
S[ Eﬂ . | . | . | . ]
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pick-up number

Correction of the MTE bump 16 detuning with F8L

0.261

0.26

0.259

Measured horizontal tune
()
[\®]
N
(o ]

[Nov. 4th 2008, 1 basic-period cycle]
I T T T I ! I ’ I T I T I

T
|

*—* before correction
*—* after correction
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BBQ time (= c-time -3ms - 2ms) [ms]

X

tune or octupole current

>

.r":l. - T

time

Particleg
Extraction bump in agreement with model.

Extraction bump introduces a tune variation that
changes the islands separation during ~ 7 ms.
Tune compensation done using low energy
quadrupoles plus F8L.

Fundamental for the compensation: correct
triggering of the orbit measurements and BBAQ.
Chirp might be problematic



MTE commissioning - Schedule 2008 2nd part

] MTE Avallable [ From here onward kickers ready for extraction in TT2 on D3 then to SPS
July

for
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Kicker calibration

= Calibrating the new KFA13 = Calibrating the new KFA4
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Good agreement between expectation from the model and trajectory measured



Closure of Slow and fast bumps

MTE new fast bump 16 [after optimization of fine delays]

position [mm]
() —
- -, -,

horizontal
o
o

I
S

[codd measurement, October 23rd 2008]

[ ' I ' I ' [

*—* slow bump
*—* slow + fast bump turns 1-4

*—%k slow + fast bump turn 5
| ! | ! | ! |

-,

20 40 60 80
PS pickup number [Straight Section]



K|cker commlssmnlng issue

BFA2 1

B DANGER
RADIATION

Two “weak” points during new fast bump commissioning:

1. KFA21 HV connectors proved to be weak, had to be changed few times
= New design for 2009

2. BFA9 (common to classic CT) not fully PPM: change of MTE extraction efficiency
due to different supercycle composition (how many CNGS ...)

= Improved power converter for 2009



First beam extracted in August
Fast MTE signals

= OASIS VIEWER
File General Scopel Scope2 Scope3 Help

QWA s e B =W

CPS:MD2 (31)

PEX.ONAOS-TS [ on
M3 C-TRAIN | PAYX. RF-TRAIN
0 0
5.0us/div 12.28%us
2.0v C

+

PEKFA71-AS
S500.0mY fdiv

PE.KFAD4-AS
500.0mY jdiv

PR.UHZ23-AS
1.0V jdiv
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1.0% /div
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PAX.RF-TRAIN
0
-3.556us
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18%-19% loss less capture per islands
Extraction on 5 turnsin TT2 done

Beam loss monitors:
losses only SMH16
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horizontal beam profile [arb. units]
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measured profile
core (fit) 22%
4 Islands (fit) 19.5%
multi-Gaussian fit




Cycle MTE 1bp vs SFTPRO-CNGS CT extracted

SPS placing

Synchronisation (to be done FIRST)
Capture which takes about 100 ms

De-bunching plus 200 MHz structure
CT extraction ct = 770 ms

S~

EAA A

7000

200 MHz structure
MTE extraction at 845 ms

B(T) MD1-MTE 1bp |
x B(T) SFTPRO

6000 -

MDs to understand

5000
if still nee‘ded

4000

B(T)

3000 +

2000

1000

800
t(ms)

200 400 600

1000 1200 1400

MTE 1bp operational cycle longer than
classical CNGS because:

1. capture takes about ~100 ms

2. if bunched extraction,100 ms needed
for synchronisation. Bunched extraction
best to minimise losses due to kicker
rise time (longer than bunch spacing).

Increasing the cycle length had a direct impact on the operational CT-extracted cycle. To be able to
inject in the SPS a CT or an MTE extracted beam minimising the impact on the SPS:

1. all the PS FT operational cycles had to be reprogrammed to have the same MTE extraction timing
2. change the MTG offset between the PS and SPS



Relative losses (%)

Losses vs longitudinal structure

Losses on the septum 16 depends on septum thickness,
fast kicker rise time and on longitudinal bunch structure

MD needed to understand if
SPS can accept bunched beam,

Black: continuous beam
4| Blue: bunched beam h=16 (bunch length ~ 80 ns)
Red: bunched beam h=8 (bunch length 100 ns)
Measured beamlet sigma: ~2 mm
3t Magnetic septum thickness: 3 mm 2
corresponding to about ~|.5 O & ol
27" _-
2 -~ -~
- -~
-~ -
I - ~
-t —
- - -
- T -
1t - -
- -
=T -
— -‘:‘ — -
I
el ] . . .
0.5 1 1.5 2 2.5 3 3.3 4

Loss diff. between hl16 and debunched is only marginal.

Simulated

Septum width (o)

either h8 or h16. 200 MHz
structure always there to allow
trajectory measurement in
TT2-TTI10 - Ist turn in the SPS

Survey 2007 with I CT

* !

Beam losses (%)

Continuous Bunched (h=16) Bunched (h=8)
Nominal configuration 1 0.9 0.6
Total (capture+extraction) 34 2.9-3.9 2.6-3.6
Improved kickers (faster rise time) 0.6 0.5 < 0.1
Total (capture+extraction) 2.6-3.6 2.5-35 2.1-3.1
Reduced thickness of magnetic septum 0.6 0.5 0.3
Total (capture+extraction) 2.6-3.6 2.5-3.5 2.3-3.3




Longitudinal structure study results

e Study done by injecting in the SPS a CT extracted beam:
e bunched and synchronised in h8 with different RF voltages
e bunched and synchronised in h16 with different RF voltages
e debunched from h8 with same debunching time as for h16

e debunched from h16, as in normal operation for the CNGS/SFTPRO

e Results after many iterations which caused also a change, few times, of the
operational CNGS and SFTPRO users and a change of the MTG offset between the

PS and SPS
e Not possible to have a bunch splitting h8-h16 at 14 GeV/c in the PS
e Not possible to synchronise with less than 40 kV with existing hardware

e The SPS has minimum losses with two structures: a) debunched from h16; b) bunched h16
with 4 kV in the PS, which is practically a debunched beam and cannot be synchronised

e Not possible to minimise losses in the PS by using an h8 beam.
Further study to reduce the cycle length by debunching from h8.

Thanks to G. Metral, T. Bohl, H. Damerau, S. Hancock, K. Cornelis, ]. Wenninger, and OP crews



MTE beam injected in SPS - up to CNGS target

A) MTE bunched beam has been injected in the SPS, accelerated and extracted to the CNGS.
B) Double injection done with about 600-700e10 per injection.

C) No time to match the injection optics, LHC type optics used instead without the emittance
exchange section in TT10. H plane larger than on normal SFTPRO but V smaller.

Losses up to 15% observed at injection most probably from large optics mis-match, in particular Dy.
D) Longitudinal structure not optimum for the SPS = Bunched h16 synchronised (60 kV) with
200 MHz structure. Losses during acceleration. De-bunched beam prepared after the SPS stop.

E) Extraction left in operation for the last night of the CNGS run without any mayor issue. However,
large losses (= 10%) in the PS at extraction = changed beam radial position from synchro. on real SPS
frequency. No time to retune extraction during tests = impact on spill quality.

SPS-PAGE1 USER:CNGS1 02-11-08 21:44:27 [ o

Flat top: 90ms USED BCT:BCT4 02-11-08 11:43:44 _— "
$C:31809 SC LENGTH: DBP 0.0s MTE spill with double injection

Rate*E O :

Thanks to T. Bohl, J. Wenninger, D. Manglunki and OP SPS crew



A “LARGE” for MTE-extracted beam in SPS

MTE LARGER CT LARGER

115 CERN SL
MD2 updated: 02-11-08 18:09:07 116 CERN SL

CNCS3 updated: 16-10-08 18:00:06
TT? TT 1“ %LUSS INJ xLUSS TT2 TT 10 %LOSS INJ %LDSS

null 767 null 701 - 1355 1352 0.2 1305 3.5
null 769 null 624 - 1361 1366 0.0 1313 3.9

I/E10  %LOSS %TRNS I/E10  %LDSS %TRNS TIME/ms
INJECT 701 8.6 7 INJECT 2618 9% 1210

END FB 1292 - 100 END FB 2594 . 99 1260
20GeV/c 1184 100 200eV/c 2547 . 97 1470
27GeV/c 1126 . 100 270eV/c 2526 . 96 1530
506eV/c 1114 . 100 50CeV/c 2524 . 9% 1740
£00CeV/c 1113 100 400GeV/c 2523 9% 4200
LOSS @ FB! 3.3% L0SS @ FB: 1.7% 0SS T.L. N.A,

courtesy of T. Bohl




First MTE’s neutrinos ...

— Target Charts - |7
Muon Profiles
[TNM41] Horizontal Profiles normalized by nominal Updated: 21:41:38 [TNM42] Horizontal Profiles normalized by nominal Updated: 21:41:38
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[TNM41] Vertical Profiles normalized by nominal Updated: 21:41:38 [TNM42] Vertical Profiles normalized by nominal Updated: 21:41:38
1.2+ 1.2
14 1.1
14
D_s— —————————————————————
0.9
0.6 0.8
0.4 0.7
0.2 0.6
T T T T T T T T T T T T T T T T T T

T T T T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 & o 10 11 12 13 14 15 16 17 1% 19 20 o 1 * 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

= Extraction 1 = Extraction 2 == Lower limit = Upper limit = Extraction 1 = Exdraction 2 == Lower limit = Upper limit
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SFTPRO-CT vs SFTPRO-MTE

blmeps blmeps
File ion Help File Option Help

bimeps SFTPRO 10 Nov 9 17:03:50 2008  blncps MDPRO 13 Nov 6 20:03:56 2008

MTE commissioning continued after the end of the SPS run

De-bunched SFTPRO-like MTE beam has been extracted with losses about 1/2 of the normal CT
for the same accelerated intensity (1.3 10"3)

MTE = 97-98 % extr. eff. vs CT = 95 % in agreement with expectation.
Losses concentrated on SMH16 as expected due to kicker rise time and large core emittance




Islands emittances

Islands and core emittance deduced from profile measurements and PS optics model:
emittance H core (1sigma,normal) ~43 mm mrad
emittance H islands(1sigma,normal)~ (6.8+-3) mm mrad

Core emittance too large with respect to islands emittance confirmed by measurements in TT2: ~ 38 mm mrad
and in SPS at extraction: ~ 22 mm mrad (full beam, reduced by losses)

As shown by simulations, negative chromaticity before capture generates large core beam. New non-linear working
point to be chosen to keep large intensity sharing and core sufficiently small (as in 2007 run).

In vertical plane, no emittance change before/after capture observed: emittance V (1sigma,normal) ~ 4.25 mm mrad
Phase space during MTE @ FWS MBP64

# Chrom: YES Synchr: YES Chirp: NO

I I
Once injected into SPS, without TT10 phase exchange, 3
losses @ injection due probably to large core horizontal 2 -
emittance+large optics mismatch. = 1 I
©
Not possible to measure the H emittance @ injection g oL # _
during test. <
a 1+ -
Vertical emittance increasing during SPS acceleration, I
from ~ 4 mm mrad to 7 mm mrad. 21 ” 7
Instability observed in the V plane to be understood. 3 B ]
1 | | 1 1 I | L |

L | L 1 1 1
40 -30 -20 -10 O 10 20 30 40

Init. hor. norm. RMS 1-6 emitt=8 mm mrad X [mm]



TT2-TT10-SPS matching

F16X.AMSG 7695 -
€20): 6.14 nmpm Ap/p : 1.000 E-3
Bp:d6.72 Agle: 0D.111

='| Beam profile and emittance measurements with SEM-qrids I o Il:l
File Controls Options View H tpeoyaiyel
Pls: MD2 F16X.IMSG 21 - Aug 1 17:58:44 2ﬂﬂq

F16.M56258

0
Wire Nbs Step: 2.500 wm

Spline fit
402/(3 7.59m pm

-0. 4% mm
.75mm |
a1
.81
-0.25—

11.3% ADC Range

F16.M56268

0 05
WVire Nbs Step: 2.500 wm

Spline fit
402/(3 8.39mpm

0.45mm
.0dmm |
187
0.73 |
0.13— |

10.5% ADC Range

F16.MS56278

05 0 05
No 9 paseLine Wire Nbs  Step: 2.500 ymn

Spline fit
462/(3 5.42mpm

2. 74 mm
.86mm |
.85
1.137 |
1 —
14.0% ADC Range

Rest Position| Hiwgle Shob R Madh

aiting for new measurement timing !!!

Matching study started:

Large profiles observed in TT2 due to different island
trajectories at extraction.

To disentangle the single island, gated acquisition will be
installed.

Optics with and without phase exchange in TT10 will be
computed

Measurements will be repeated since core emittance
should be reduced with better nonlinear working point



Instrumentation issue

P

@ 2008 Run & Instrumentations _~
,go(‘ : |

W2 o™
50"

l\/lay June Ju/g August Sclot. October|November

) o 7
A/Iu/tl/olcs a/DID//cat/on for Screens — ‘)/k\
CODD CODD CODD 0 ‘@,%
Pick-UID Saturated No MRF Trig On different Time & Users T)Oo Q.
OASIS Old Tune OFF i)
Calibration Parameter] BBO Va /idatio . \
i & 5OOl7ms to IMOhms .
FWS - One Measurement can take few minutes
- &N 1L
OP-Days-09 : 24 Feb. 2009 CPS & PSB Instrumentation

J-F.Comblin & H.Genoud

Unfortunately we had only rarely all the instrumentation needed available at the same
time, as for normal operation.

Commissioning program “adapted” according to the instrument operational at the particular
moment and MTE resources used to help in debugging/validating the different systems.



2009 start-up

Open questions from last year:

® large core emittance = chromaticity too small, even negative in same cases = different ¢ choice

e Matching with SPS = best matching optics w/wo the TT10 phase exchange = start without phase exchange
e |nstabilities and losses in the SPS = debunched beam from PS required

e Capture optimisation using chirp excitation = no need of large emittance beam from PSB

e Longitudinal gymnastics = debunching from h8/h16 before capture

e Definitive choice of magnetic cycle/extraction timing
Proposal for this year:
e Start to provide SFTPRO-CNGS beams with the classical CT.
® Prepare in parallel an MTE extracted beam with the same intensity as SFTPRO.

® Once the SPS starts, an MD cycle should be included in the Super-Cycle, even without acceleration, to optimise
the PS-SPS matching.

® Provide as soon as possible SFTPRO with MTE extraction.
e CNGS will start with a normal CT.

e Initially, one CNGS cycle could be served by MTE. The intensity will be the highest compatible with the status of
the MTE setting up.



Conclusions

1. MTE extracted beam has been provided to the SPS for the last night of CNGS run.

2. Intensity extracted so far 1.3-1.4e13 (typical SFTPRO) with extraction losses down to 2-3%.
Stability of the losses however still not reached. Sometime fluctuation up to 10% still to be
understood. Most probably due to negative chromaticity during capture.

3. De-bunched extraction has been prepared. Basically same extraction efficiency as for the
h16 bunched case. Tests with the SPS have been finished by using the normal CT to define the

most suitable longitudinal structure.
4. No major problems encountered for MTE specific equipments. Main delays produced by:

1. same issues encountered by normal PS operation
2. more time than foreseen to clarify the best longitudinal structure for the SPS.

5. The 2009 planning aims to provide an SFTPRO-MTE extracted by the middle of the run.
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for discussion
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Typical PS control problem

Pulse Delay Train
CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
PEX.WKFA13 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
PEX.AKFAL3 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
JAVA CM . PEX.WKFa21 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
Cannot aCQUIre, PEX.AKFAZ1 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't he null to access
f- H H PTIM-V Pulse CCY AQN Start Train
at |rSt ,the KFA4 tlmlng PEX. SKF&4 Disabled 0 -1 PEX.WZRF
PEX. EKFA4 Disabled 0 -1 PEX.WZRF
Status PEX. SKFA13 Disabled 0 -1 PEX. W2RF
PEX. SKFA21 Disabled 0 -1 PEX.WZRF
PX.APOW-MTE-EJ2 Enabled 200 200 PX.FTR1-CT
4
open Knob... Z)|Z£
I Ay 15:12:45 - CycleSelector can't be null to access the multiplexed parameter PEXWKFA4 fEnableStatus
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PX.APOW-MTE-E]2 Enahled 200 200 PX.FTRI-CT 1-KHz |+
4 | S |
LTIM Pulse Delay Train
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PEX.WKFA13 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
PEX.AKFAL3 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
PEX.WKF&21 CycleSelector can't he null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
JAVA CM H | PEX.AKFA21 CycleSelector can't be null to access the mult... CycleSelector can't be null to access the multipl... CycleSelector can't be null to access
vaUIreS On y PTIM-V Pulse CCY AQN Start Train
PEX.SKFA4 Disabled 0 -1 PEX.W2ZRF
a Status Change PEX.EKFA4 Disabled ] -1 PEX.W2ZRF
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4

open Knob...|[2)| X2

_[ 0 15:11:45 - CvcleSelector can't be null to access the multivlexed parameter PEXWKEA4 /EnableStatus

the
the
the
the
the
the

mult...
mult...
mult...
mult...
mult...
mult...

1-KHz

1-KHz

1-KHz

1-KHz

1-KHz ||
>

mult...
mult...
mult...
mult...
mult...
mult...

1-KHz
1-KHz
1-KHz
1-KHz
1-KHz |+ |




Limitation on dl/dt of low energy quads

| File General Scope1l Scope2 Scope3 Help For a dl/dt Iarger than
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Bump 18 sacrificed.... |caking connection
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During the technical stop 9t of June, the dipole of the BSW23 — slow extraction found with a water leak.

iince the spare exists but is not available for installation, the PSS suggested in agreement with the
MTE Beam Commissioning Coordinator (myself&myself) to remove the MTE dipole in SS18 and avoid a
10 days stop of the EAST HALL physics.

The MTE refurbished magnet will be reinstalled on Wednesday 25" June —
but no spare available for a total of 10 magnets - Fast & MTE extraction, slow extraction, CT extraction



Brief digression on PFW

Exciting coils in unit U17

In 5-CM there are :
* 4 machine physical parameters
* to control 5 free currents

The 5th machine parameter could be:

a) non linear-chromaticity (MTE)

b) minimisation of the RMS F8L current

Currents direction in
focusing half-unit:

B positive @

B negative ®

Pole-face
windings

Main coil

Figure-of
eight loop
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. . -~ N > —_— .
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