

















Hall Construction

WV. Spensley/Merit Proc. Eng., et al. & Daresbury Lab

® Much interlock
hardware installed
(to be completed by

spring)

Thanks, Willie

!
Spensley! DSA gate

“‘ S

Hall gate
& TOF|I installed!
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Highlights

® Hall construction: great progress!



Highlights

® Target, beamline and detectors:

- target worked well ... until it died

- decay solenoid diagnosis effort

= routine operation of conventional magnets
- FNAL BPM commissioning

= TOFI installation



Target

® For months, target trajectory was stable and solid as
a rock...until it wasn’t!
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Friday 19DecO8... despite trying could not go beyond 27.6 mm dip, and
notice target drifting back up!



Target

On 21Dec0O8 target was not operating.
After access and kicking it it worked for 106 pulses

SRR

Last target kick in 2008: (green line)
note that target did not come back fully to

hold position.



3L v Target incident

- 29 Nov08 to give access to solenoid MOM (AB) stops actuations and puts
target in park position *before™ having raised the frame.

==> target was in the beam.
While this is clearly the wrong order of doing things (the instructions
specify the order clearly), this situation should have been protected
against.
For a few minutes ISIS was tripping and could not inject. Things went back
to normal after Mice operator put target on hold.

Paul Smith and Paul Hodgson came on Friday 5 DecO8

to exchange the control unit in the target with one tested at Sheffield

in which the action of the park/hold key is disabled if the frame target is
lowered. This was successfully tested by KL on 8 December.

After report to D. Findlay and ISIS we were authorized to operate the
target again on 11 December.
Target operated successfully on 11 and 12Dec08 (>10k pulses)
for TOF1 commissioning
but showed signs of weakness on 19Dec08.



Target

Target comments

2008 target operated 182572 pulses with great reliability
It allowed us to see first particles in the beam line,
demonstrated parasitic operation

raised the issue of rates

Weaknesses were identified in the mechanics (bearings)

A new design is being proposed with aim of providing two target systems
for end of March so as to run step I in Mayand Step IT in July.
Priority to reliability

Originally rates observed pointed to factor 500 missing.

Gaining a full factor 500 in rate over present system will require

-- increase of beam loss tolerance (we were aboout to try factor 40)
-- improvement in target design (orientation, dip depth or material) but
present idea is to decouple target shaft and target head and
concentrate on the former.



Target Optimization (1)
® Target: | x 10 mm? Ti blade oriented along

beam, dipping into halo from above, with
diamond-like coating on bearing surfaces
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Target Optimization (1)
® Target: | x 10 mm? Ti blade oriented along

beam, dipping into halo from above, with
diamond-like coating on bearing surfaces

® Target prototype ran successfully ~10° cycles
on bench at Sheffield 10 mm

® But at RAL, bearing wear caused “death by jamming”
= both on bench in R78 @ 300k, and in ISIS @ =~ 180k

o may be due to shaft flexure under ~80g accel.
—>shaft may traverse bearing at an angle
& poor coating due to surface imperfections?




Target Optimization (2)

® ORBIT beam-tracking 1 :
simulation studies:
D.Adams, RAL;A. Dobbs, ICL -

- goal: maximize g
(# TUs produced / p lost) = |
— need MCS & dE/dx per

1 1L L
=100 0 100
Phase (deg)

traversal < acceptance limit =

— optimal target orientation and material:

o Ti shaft with Be cylinder or Be blade 1L beam!?
o also (J.Tarrant, RAL), tighter bearing fit — less wear?




Decay Solenoid

M. Courthold et al./RAL

Poor cool-down of coil 10 not yet
understood

Many additional temp
sensors added in Nov

Appears to be excessive
heat leak to coil 10

Hope to learn more
over coming weeks

Planning for cold-mass extraction & surgery
(& needed beam-hole plug inside ISIS vault)



AVAG

Conventional Magnets

e

e

We now have a great tool:
Marco’'s beam table
excel sheet

- need to enter by hand
- not written out.

= MICE operator and DAQ
interface with EPICS needed

Problems with cooling-water
leaks appear to be behind us

But replacement of rubber
hoses with metal may be
wise precaution

350 4

300 ——————————
250 -

150
100 -

10000 15000 20000

25000

PO (MeVic) OPTICS
= 300 WITH WITHOUT | OveER
- SOLENCID SOLENOID | CURRENT
\aj L__PiONS |
297.12 7494 6370 ||
PTOFD (MeV/c) a2 296.88 93.60 116.46 :
283.27 Q3 296.64 65.11 7128 |
296.40 225.25 22502 | |
| Sol | 29615 | NA | NA | 1>1_MAX
293.99 115.41 T 1
Q4 292.39 195.62 19562 |
Q5 291.79 261.80 26180 | |
s i | mm—
175.51 17551 | |
T ]
2265 22055 | m—
\

INSTRUCTIONS: N

a) insert initial momentum PO 25

b) adjust the value to match the P at D1 (rec box) 7

c) raad the cumrents out of the relevant final column
(SOLENGCID / NO SOLENOID)
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Beam Diagnostics (I)

® Suspect non-statistical beam-loss fluctuations

- yet target trajectory seemed solid as a rock!

FAST SAMPLE-AND-HOLD for ISIS BEAM POSITION MONITOR SIGNA

) was beam moving?

= or fluctuating in size! .

® BPM signals available

JL 50
from ISIS but needed b
sample-and-hold ckt - 5
isitizati e o>
for digitization oo @ AL
%0 % _5!33 —— 1nF

D. M. Kaplan, IIT — 13 Nov. 2008
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Beam Diagnostics (I)

® Suspect non-statistical beam-loss fluctuations

- yet target trajectory seemed solid as a rock!

FAST SAMPLE-AND-HOLD for ISIS BEAM POSITION MONITOR SIGNA

) was beam moving?

= or fluctuating in size!

® BPM signals available

JL 50
from ISIS but needed b
sample-and-hold ckt - 5 :
« o, . >
for digitization pmos @ I
50 |3

® Prototype built & worki

- good enough!?
- better diagnostics available from ISIS?

D. M. Kaplan, IIT — 13 Nov. 2008
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Beam Diagnostics (2)

FNAL Beam Position Monitors

Originally installed and tested in
summer

Worked well on bench, =~
excessive noise at RAL 3
Now rebuilt with better &
EM shielding, noise % el P et 11

0 10 20 30 40 50 60
Fibre Channel

Show Channel Widths

appears to be gone

X View
Need to optimize
thresholds with beam 5

Fibre Channel



TOFO and TOFI are now~producing
-- beam profiles
-- time and position info on particle by particle basis.

.y Beam Diagnostics (3)

Ex. run 845 online mom'ror-mg plots (300 MeV/c pions)

| TDCOO_LE_HITS_PER_CHANNEL_RO00845 I = | TDCO1_LE_HITS_PER_CHANNEL_RO00845 I et e coore e
Entries 29781 Entries 30166
Mecan 9.037 Mcan 2418
L RMS 3615 2500 RMS  4.315
so ! V =
«—> :
400_ > 2000—4
300f 1500 -~
200f 1000
100} 5001
0 e AR RIS 0 L " " "
2 14 16 16 18 20 22 24 26 28 30 32

Left : vertical (7 bins) and horizontal (7 bins) beam profiles in TOF1
Right : vertical (8 bins) and horizontal (8 bins) beam profiles in TOFO

Difference in shape is to be explained by beam optics
==> of fline analysis



- Beam Diagnostics (4)

Which detectors to keep in the beam line?

With CKOVA, CKOVB, TOFO and TOF1 working...

GVA2 and GVA3 have become redundant.
—were taken back to GVA

Is GVA1 still useful? (keep it for now) Counts and gives time stamp.

Fermilab Beam Line Monitors will give beam profiles given high enough intensity,
.. but not position on particle by particle basis ==> no emittance.

Emittance is dominated by material in TOFO, CKOV and TOF1 => granularity is
sufficient in TOFO and TOF1 to perform emittance meast. No need for more?

Open question: will beam loss monitors assure sufficient normalization for optics
optimization -- or do we need a luminosity monitor?
Will investigate simple device
-- not as much progress as anticipated



Beam Diagnostics (5)

® Monitor of target-beam interaction, independent of
beamline magnets and apertures, seems desirable

® Straightforward in principle:

= 3 pair of small counters from
uScat & early target tests

= can easily install next to Q|

needed cables
already there from
former in-vault BPM
location



TOF Detectors

® TOFO has been in for months and worked well
except for one PMT

® TOFI installed Dec. |0

® TOFO bad PMT replaced
Dec. 21




Highlights

® Hall construction: great progress!



Highlights

® Target, beamline and detectors:

- target worked well ... until it died
- decay solenoid diagnosis effort

= routine operation of conventional magnets
- FNAL BPM commissioning



Highlights

FNAL BPM commissionine
® Data taking:

- pion, electron, proton runs

= some TOF| commissioning
= high-beam-loss investigations
= |ISIS activation studies



Data Taking (per elLogt)

Run| Date| Time* |elLog# Description Comment
782 |8Novos |  16:45 347 | 300 MeV/c Tr* (T1/2 optics, TOF0+3 trigger) | see eLog #346
783 |~ 17:30 348 | 300 MeV/c T (T1/2 optics, TOF0+3 trigger) "

784 " 18:50 349 | 300 MeV/c T* (nom. optics, TOF0+3 trigger) | lqs lowered
789 " 21:00 350 ~ 100 MeV/c e* (MA tune, TOFO trigger) p = 15% high?
790 " 22:30-00:05 350 ~ 100 MeV/c e* (ABI tune, TOFO trigger)

805 |I5Novos|  12:40 358/9 460 MeV/c Tr*/p (TOF0+8 trigger) 2= 163 A
806 | 13:00 Z 460 MeV/c Tr*/p (TOF0+8 trigger) 167 A
87 | 13:29 Z 460 MeV/c Tr*/p (TOF0+8 trigger) 171 A

8089 | ” 13:30 " 460 MeV/c Tr*/p (TOFO+8 trigger) 175 A
810 " 14:00 " 460 MeV/c T1*/p (TOF0+8 trigger) 179 A
81| " 14:50 " 430 MeV/c 11*/p (TOF0+8 trigger) 156 A
813 | 15:05 " 430 MeV/c Tr*/p (TOF0+8 trigger) 149 A
8l4 | 15:13 " 430 MeV/c Tr*/p (TOF0+8 trigger) 142 A
gle | |5:55 Z 400 MeV/c Tr* (TOF0+2 trigger) @161915 dips

*raidmice0l system-clock time minus 10 minutes?

Taccuracy & completeness not guaranteed!




More Data Taking?

Run | Date | Time* |eLog # Description Comment
827 [29Nov08 373 475 MeVic p (TOF0+9 trigger)

828 " 15:42 " |75 MeV/c e* (TOFO trigger) some pions
829 " " 129 MeV/c e* (TOFO trigger)

830 " 17:20 " 119 MeVic e*

831 " 16:40 " 220 MeV/c 1*

844 " 18:55 385 300 MeV/c 11t Q6 tripping
845 "’ 20:15 " 300 MeV/c 11"

846 "’ 390

847 "’ 22:17 "

849 | 13Dec08 18:102? 392 312 MeV/c Tt* Q6 trips
851 " 18:00 " 431 MeV/c TT* trig = 9
854 " 18:15 " 431 MeV/c Tt* (TOFI trigger)

855 Z 20:00 Z 490 MeV/c p (MA tune, TOF0+9 trigger) for CKOV

*approximate

taccuracy & completeness not guaranteed!




More Data Taking?

Run [ Date | Time* |eLog # Description Comment
856 |13Dec08 20:25 392 130 MeV/c e (TOFO trigger)

859 " 20:55 " 200 MeV/c e* (TOFO trigger)

860 " 21:25 " "

865-871 " 22:50 " et adj. CKQV gate
872 " 23:44 " repl. TOFO splitter
882 |19Dec08 401
884 " 17:20 405 300 MeV/c 11"

885 " " 300 MeV/c T1*
888 " " 300 MeV/c 1*
889 "’ " 300 MeV/c T1*
890 o " 300 MeV/c T1*
891 " " 300 MeV/c T1* @ 182572 dips

*approximate

taccuracy & completeness not guaranteed!




Momentum Scans

® Example @ 460 MeV/c (on-line histograms):
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Momentum Scans

® Example @ 460 MeV/c (on-line histograms):

TDC02_CHO03-CH2_LE_R00805 |
120 =

T TRl oAl W FIRLE I 67 A
Enitries 875
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Momentum Scans

® Example @ 460 MeV/c (on-line histograms):

TDC02_CHO03-CH2_LE_R00805 |

120~
100 i)
i 40 5 | TDCO02Z_CHO03-CH2_LE_R0O0807 I e | 7 | A
BO - - 3 P 120 = Mean 1046
- C i RMS 2658
60 300 100 p
I . 251 i
40+ C [
[ 201 %0
200 15F e
[ 10F
u nnnllnn |-In*£!i|.| .I Ll |d| I 1 = B
500 1000 1500 2000 5 C 40 N
Dﬁﬂﬂ 1000 1500 2000 20 [ -’{
u@u_.ﬂdl |||||I‘F-|||-|-J| | |
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Momentum Scans

® Example @ 460 MeV/c (on-line histograms):

TD C02_CHO03-CH2_LE_RO0B05 | ::.m -'1 m |D2 — | 6 3 A
120~ Mean 2002
i | TDC02_CHO03-CH2_LE_R00806 | =l 167 A
i} _— P o Mean 1980
Em; 40F | TDC02_CHO3-CH2_LE_R00807 | e IR VAW
— C 120 = Mean 1944
L 33 3 P i RMS 2668
5,:,,:_ 33;_ |l P | TDC02_CHO3-CHZ_LE_RO0B10 |
- n i 30F
a0l ' 155_ ] u: |79 A
i 20 — : 25| P
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Momentum Scans

® Example @ 460 MeV/c (on-line histograms):

TDC02_CHO03-CH2_LE_R00805 |

120 =

100

B0l

1T

o

-I 1_1 I L 1_1la
0 1000

500

1500 2000

Protons @

lower momentum than pions

ok

500

1000 1500 2000
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due to greater dE/dx in our counters
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Some Results

L. Cremaldi/UMiss

[ Flash ADC Maximum Distribution Histogram |
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L. Cremaldi/UMiss
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L. Cremaldi/UMiss

[ Flash ADC Maximum Distribution Histogram |
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Some Results

L. Cremaldi/UMiss
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Some Results

L. Cremaldi/UMiss

FADCO0_CH1_ZOOM_R0078%
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Some Results

L. Cremaldi/UMiss
| Flash ADC Maximum Distribution Histogram | |_Flash ADC Maximum Distribution Histogram | o i
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sprays particles into ISIS beam loss "R
itors (BLMs) N
moni %};
® |nitial ISIS position: é SP6§
- require tgt-induced loss < 50 mV k%}%w %
on BLMs in “super-periods” 7 and 8 x‘\%@@@ Y Tt bean
. e
- limited MICE to about | y/ms (with DS on),

~500 times below proposed rate!



Intensity Campaign (|)

® Dipping our target into the beam
sprays particles into ISIS beam loss

e ot
ty .--.-‘_-"‘.. = = q] o L6 il A
o5 St B0 oo 00— 6040 o
%x’

: )y
monitors (BLMs) ? N
]
® |nitial ISIS position: é SP6§
- require tgt-induced loss < 50 mV kmw %
on BLMs in “super-periods™ 7 and 8 3 Aeten
. e
- limited MICE to about | y/ms (with DS on),

~500 times below proposed rate!

70 MeV H™ Linac



Intensity Campaign (|)

® Dipping our target into the beam
sprays particles into ISIS beam loss
monitors (BLMs) '

800 MeV

SYNCHROTRON SP6 ?

® |nitial ISIS position:

= require tgt-induced loss < 50 mV k%%
on BLMs in “super-periods” 7 and 8 x‘wﬁ%ﬁm

= limited MICE to about | y/ms (with DS on),
~500 times below proposed rate!

B \We are campaignhing to get the limit raised!
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® Dipping our target into the beam
sprays particles into ISIS beam loss

)
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monitors (BLMs) 537
® |[nitial ISIS position: é
- require tgt-induced loss < 50 mV k%m %
on BLMs in “super-periods” 7 and 8 .
per-p “ﬂ@i u
= limited MICE to about | y/ms (with DS on), M‘%
~500 times below proposed rate!

B \We are campaignhing to get the limit raised!

® Add’l constraint: R78 test-target cycles > ISIS/3



Intensity Campaign

® Dipping our target into the beam
sprays particles into ISIS beam loss
monitors (BLMs) '

® |nitial ISIS position:

k‘-’;}\‘

= require tgt-induced loss < 50 mV " &,

on BLMs in “super-periods” 7 and 8 x\%@iﬂg ot

- limited MICE to about | u/ms (with DS on), =

~500 times below proposed rate!

B \We are campaighing to get the limit raisec

® Add’| constraint: R78 test-target cycles > IS

(1)
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Intensity Campaign

® Dipping our target into the beam
sprays particles into ISIS beam loss
monitors (BLMs) '

® |nitial ISIS position:

k‘-’;}\‘

= require tgt-induced loss < 50 mV " &,

(1)

800 MeV
SYNCHROTRON SPé6 ?

LMs in “super-periods” 7 and 8 . !
on BLMs in “super-periods” 7 and 8 \\E@i N
- limited MICE to about | y/ms (with DS on), M‘%

~500 times below proposed rate!

B \We are campaighing to get the limit raisec

® Add’| constraint: R78 test-target cycles > IS

S/32



Intensity Campaign (2)

® |SIS Accel. Div. Head D. Findlay has given way on MICE
tgt-induced beam losses a factor =2 at a time

® Procedure: rad survey, ‘high-intensity 16-hr” MICE
run, 8-hour cool-down, rad survey

= done at 100, 200, 500 mV loss levels

- each time, no significant activation increase
& 6-hr run @ |V to ck extraction losses — OK

BUT: short 2V & 16-hr run at | V Dec. 21| aborted due
to tgt jam

= Campaign resumes in spring with new target!



Future

2009 operations:

HODGSON Zisman - GIANNINI TORUI
APOLLONIO CONEY TSENOV

Fix decay solenoid ' Off beam: Install SSI with diffuser
make test install new target tracker, TOFI and TOFII
8 test/measure SSI On beam: run STEP I

e oo REISSRONIN; _scon oo QISSRONN:
zl!lll‘ﬂ!.l.!l!.Ill.'.."'..'l' Iy NusNY ey b 4] !!O0!!-.lI-lll.!.O-!U|-ll.-!|!-'!‘l!'-|ll- |QUO .l!l

~ Annmnan -
NGJI!QOO‘ SERLARSA ARAR R LU YUY IS XL n.asxu..luuuuuu. oo

~--
ihl n-m'lmunu- ‘J!Qw‘ ﬂl lﬂ'l ﬂ.‘ll ‘ll m]a&.. U Cl Ial' ﬂ“lhl. 06).“.! ‘-U:l Q-Q unl!k.l J]GJI

PR PRI R P P\ PR PR PR ) PR PR R PR ERR L PR P PR R RT P A PR IR D PR PR PR O D P RS A PR R PRI ERS R PR RS L PR IR D PR PR\ P PR R PR R FRT PR D PR PR R PR R P RS ) PR IS |

January February March April May June

UN ELLIS APOLLONIO? Hart?
GRAULICH CONEY CECCET?
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To Do List (main items):

® Fix Decay Solenoid

- forgo future running until this is done!

® Design, build, & commission new targets

® Complete the intensity campaign (spring '09)

® [ntegrate DAQ, controls, & monitoring systems
m) goal: seamless and user-friendly!

® |mplement standard shift checklist

® [Implement standard “run sheet”

® Update contact list:

- can a single point of contact be designated for each subsystem,
available 24/7?

= is there workable alternative?

® Deliver remaining items (detectors, spectrometer
solenoids, AFCs, RFCCs) as needed for Steps |-Vl





