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(Very) Early Estimates prior to First Beam

Tune and Chromaticity Drifts during LHC ramp

% oF 55 L;_@‘ 8300E :1 :-@-
= F 4 "g_é,zsoi ™ S _05%
c20F ELE 200 / ~_ 1 ®
> B . © L = 4
N B (A i 3
100 N 4, 281500 1 &

- \ 18§ ¢ l / 1 s

- _ c L _
-150F \> 10 S 7 100° / {05y

: ~ /S L/ |
200} \/\ // 3, = 50E U .

i = 0r =

L —-3 L -
-250[ \// . B / —1-15

B -4 -50: i
_3007 ! L — —— L P e et ‘:_5 - T e e

0 200 400 600 800 1000 1200 1400 1600 -100 0 200 400 600 800 1000 1200 1400 1600 -2

time [s] time [s]

[...] maximum drift rates are expected to be slow in the LHC
« Tune: AQ/At| <103 s

max

 Chromaticity: AQY/At| < 2 s' <« the critical/difficult parameter

s Requires active control relying on beam-based measurements

s |nitial estimate assumed no feed-forward correction!
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i@ii Initial Q' Feed-Forward Correction

= B based on FIDEL prediction, initial MCS correction of about Ab3=7 units
s After initial Q' measurement at 450 GeV and 3.5 TeV

— added linear compensation of AQ'= 12
— fixes start and end point to the same Q'

FIDEL b, trims Q' measurement “inspired” trims

—— RBA12ZEL /B3
—— RBA12B2/B3
—=— RBA2Z3IB1 /B3
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| Legend [

—— RBAF&BL B3

—=— LHCBEAM1 /QFH
—— LHCBEAM1 /OFY
—=— LHCBEAM1 /OQFHE2010-03-20 17:30:25.946
—=— LHCBEAM1 /OPVE2010-03-20 17:30:25.946
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LHC BC, Q'(t) during the ramp, Ralph.Steinhagen@CERN.ch, 2010-04-06

T T T T I
0 200 1000 1500 2000 2500 J : ' T T T
0 200 1000 1500 2000 2500


mailto:Ralph.Steinhagen@CERN.ch

c
9
i
=

o

>
11

>
=
2

)

©

=

o

1
L
&
©

c

©

Q

c

-
-
N
m
o3
-
11

[(d/d v)/© V] Ayonewouyo

= 9 S 0 = o 8
\,__,7,,,,7,,,7,__ ,,,,,,\w
m lo
— (@]
Te)
H.../_
lo
o
o
H?_
lo
o
\5
o
‘O
10
(@]
110
o ™ © © z°
o S N N N
(e»] o (e»] o
yiX=J]
[}l sum
[(d/d v)/O V] Anonewosyd
3 9 S © S o 8
,_:i:;_:_:;,::,\w
lo
o
Te)
H2
W lo
T (@]
E o
H?_
o
‘5
Nm% lo
(@]
‘O
o
o
110
(e»]

time [s]

time [s]

[(drd v)/© V] Anonewouyo

8 & & e ¢ s
I 7,,,7,,,7,,,,7,,__,,,-w
HV. H
"N 13
m e
L i ‘
£ 18
(@]
nm Hn/_
¥ 13
k- H
£ T
= |
i lo
Mv O
1©
10
— o
10
| | | | | | | | = | i | ,wo
N o™ 0 [(e] <
™ o N N N
o o o o
A2l
[ 4] suny
[(d/d v)/o V] Aonewoiyd
38 & & e ¢ S
-,,:7,,_,7:,7,:,7,_ ,,-w
lo
(@]
0
Hn/_
lo
o
(@]
Hn/_
lo
o
‘5
lo
(@]
| 1O
I 8
L 1 110
L N ]
g
,,,2,,,3,,,8
) S N
(e»] o
A3l
[ 4] suny

time [s]

time [s]

90-+0-0102 ‘Yo'NY3ID®@usbeyuiels-ydiey ‘dwes ay) buunp (3),0 ‘09 OH1



mailto:Ralph.Steinhagen@CERN.ch

|@ii B1 & B2 Tune and Chromaticity Evolution — Zoom I/l

s Snap-back at the start of the ramp visible:

— time-constant about 50-70 seconds (gaussian decay) depending on fitting

chromaticity [A Q/(A p/p)]
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i@ii B1 & B2 Tune and Chromaticity Evolution — Zoom Il/li

s Much noisier due to spurious/noisy peak detection

— Partially due to large Q' (synchrotron side-bands)
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s Should be fixed on the b, level (FIDEL on MCS)
— feed-forward incorporators Mario and Mike
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