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Cooldown of sectors &)

= From RT to 80K precooling with LN2. 1200 tons of
LN2 (64 trucks of 20 tons). Three weeks for the
first sector.

* From 80K to 4.5K. Cooldown with refrigerator.
Three weeks for the first sector. 4700 tons of
material to be cooled.

* From 4.2K to 1.9K. Cold compressors at 15 mbar.
Four days for the first sector.
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600 kW precooling to 80 K /

with LN2 (up to ~5 tons/h)
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refrigerator for cooling down to 4.5 K @

3BkW@50Kto 756 K
23 kW@ 4.6 Kto 20 K
41 gls liquefaction
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Cooling sectors + Cryo tuning + Powering activities

Lyn Evans - EDMS document no. 989177



Situation on 10th September &Y

= 7 out of 8 sectors fully commissioned for
5 TeV operation and 1 sector (3-4)
commissioned up to4 TeV.

Lyn Evans - EDMS document no. 989177 6
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Beam 2 first beam — D-Day

=] YASP DV LHCRING / INJ-TEST-NB / beam 2

YASP DV LHCRING / INJ-TEST-NB / beam 2
YASP DV LHCRING / INJ-TEST-NB / beam 2
YASP DV LHCRING / INJ-TEST-NB / beam 2
YASP DV LHCRING / INJ-TEST-NB / beam
YASP DV LHCRING / INJ-TEST-NE / beam

=] YASP DV LHCRING / INJ-TEST-NB / beam

DV LHCRING / INJ-TEST-NB /

2
2
YASP DV LHCRING / INJ-TEST-NB / beam 2
2
2

DV LHCRING / INJ-TEST-NB / 2
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File Tools

2 P @ 4 [ @ Sep 10 10:26:13 SPS - LHCFAST2

CNGS5 - 03

10:25:52 - Done.

rSelection LHC.ETVSL.CSL2.E1
PEEs LHC.ETVSLASRE.B2 ~] @ @ (L of 1 acquisitions) Cycle: LHCFAST2 SC Nb: 700 Date: 2008/09/10 10:25:28.197506 .
LHC.ETVSL.C5L2.E1 =
LHC.ETVSI.CSR8.E2 | Horizontal projection
LHC.BTVSS.6L2.B1 T
LHC.ETVSS.6R8.E2 [mmI™——_ | |- Wﬁ!
LHC.BTVST.A4L2.B1 3000 - A4.70 [au.]
LHC.ETVST.A4RB.E2 — r/ \n\"
rStatus E 2300 /
Device: LHC BTWSl.C5L2 Bl E
B 2000
Status: ek £ A
=
Mode: OFF £ 1500
<
Control: REMOTE [
~Setting 1000
fBasil: rAd\ranced rExpen |
S00
-25-20-15-10-5 0 5 10 15 20
Acquisition Type: |0ne extraction |v| X[mm]
o Vertical projection
Acquisition Mumber: |1 |v|
2600 Thiean = 211
Camera Switch: |0N |v| T
A 15.09 [au.]
Screen: [ [~] 2500
Filter: [out [~] _ [\\4
=
Video Gain: |x 1 |v| L 2400 /
a
Lamp Switch: |0N |v| = P (
2
Ak = |i
First Lamp: 300 v qE:
rYY 2200 h
Ak u
Second Lamp: 160 mv s1004
vy u
Motor Enable: |enah|e |v|
. -15 -10 -5 0 5 10 15 20
Hardware Reading: | &3 | Y (mm]
Acquisition Type: One extraction Camera Switch: RAD ON Screen: Al Video Gain: x 1 First Lamp: 299
Acquisition Number 1 Mire: OFF Filter: Out Second Lamp: 159
| P Acquire | | B> start Monitoring | | @D Stop | | |l save | [] Continuous Saving
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Few 100 turns

LHC Longitudinal Bunch Profile Beam?2

| &IB 200mV/div 500 Hy:2.5G | &IB S 172mv | [3.2ms 2.5GSis 400psipt |
. . . . Run Sample
24 acqs RL:80.0M
Man September 10, 2008 21:46:01

Lyn Evans - EDMS document no. 989177 Courtesy R. Bailey 10



Fast BCT

LHC Fast BCT V0.1-2007

]|

@J‘iewsJ

R |m| == |

B More | o 5|5

Contour Ring 2 [10/09,/08 21:39:36]

Acquisition | Configuration

Capture Settings

140
120
100
&0
60
40
20

wrn

3500 3502

3504

3506
bunch

3508

oB1

EBunch selection

@B 2

Continuous | Individual

|35I]l]-35 10 |

'Bunl:h intensities [10,/09/08 21:39:3h]

Turns: 144

turm: 1
6E7 -
= 4E7
Y 2E7-
=
3 _— ] [
Z b —
B _ZE?_ - - -
-4E7 T T T T T T
3500 3502 3504 3506 3508 3510
bunch
@, |=

Single bunch intensity [10/09/08 21:39:36]

Turn Increment: 25

Trigger Condition

w GMT

! RF Injection Prepulse
) Software

‘ Get ‘ ‘ Set ‘

bunch: 3506

3FE9
2.5E9
2E9
1.5E9
1E9
5EB
0ED

intensity

l/ Console r Running tasks

Capturesettinglime (SEELng: 1] ——

Z1:39:36 - Ready.
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2326007 - selected ring: 2




Dump dilution sweep

SDDS Default View

Mame Twpe and value AXis
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No RF, debunching in ~25*10 turns, i.e.
roughly 25 mS

B/ DPO7254 Acq MR Time 4CH with CH3 Inverted.¥i Front Panel * ;Iglil

e[ ][5

Eile Edit Yiew Project Operate Tools ‘Window Help
|q> |{§}| @@ | 13pt Application Fonk |~ ” :mvl

H3 Maountain Range|

CH3 INVERTED!!!

Choose Channels ko acquire:| Date:

cHt|  cHe]  cHs| TF OBE-0s-11
IMe;

oFF ]| | oFF OFF prans
File Indes For next Save g
= [E
Filename of actual data
First Trigger
Time between Traces
10 Turn

Multiply Data with
Scale Fackor (dE:

£

W

Bunch Length  at: Position IMin Estimated Bunch Length
i | oo |3 |

Trace
Separation orrection:
E Iecttllzuel}ore acquisition)

E={ TR =

£
with cable
without cable

@ Scope released

T B ey B By T o
00  20n 40n 00 800 1000n 1200 14.0n 1600 1800 20.0n Z22.0n 25.0n

Bunch Length CH3  at Pasition 2
BO0.00m | oo
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First attempt at capture, at exactly the
wrong injection phase...

| DPO7254 Acq MR Time 4CH with CH3 Inverted.vi

File Edit Yiew Project Operate Tools ‘Window Help

||» @I “I

CH3 Maountain Range|

CH3 INVERTED!!!

Choose Channels to acquire: | Date:

cHi| cHz]  cHs] o TF 000911
r ime:
o) o) (o) o) prpe——
File Index for next Save
& g
Filename of actual data

e o S P S - P T LT Ao
R e S L e o e L e
P e e e P e e
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e T T
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| !
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e e T APl
e e Tl e Ve oA e
b T A el T Y e St D e sl
P T I
oAt e et iAo el g el V0
Sy A D VS SRSyt S Bl
o P b A S W Wi . Rl e gy e et b LT gt AT T gL e B e byt e_brrn_|
S
——y
o e T e T o e T e e e e oo
e T e e I T o e o e

First Trigger
Time between Traces
10 Turn

MMultiply Data with
Scale Fackar (dB)

CE—

Bunch Length  at Position in Estimated Bunch Length
Hlan | oo | 3k |
Trace
Separation orreckion:
Eselecttllzé}ore acquisikion)

40300
g with cable
without cable
@) Scope released
Save ko File —

Ij Display Data: Switch to Corrected
D Extract & Measure Bunch

i D Shows Bunch Length & Amplitude vs, Trace

Ij Showe Bunch Length & Amplitude vs, Index

[ Show Spectrum
25.0n D D
D Display Conkour Plot

STOP

B e By B B
0.0 20n 40n ©0n 800 10.0n 1200 1400 1600 1800 20.0n Z22.0n

Bunch Length CH3  at Pasition 2
Eoo.oom | .o
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Courtesy E. Ciapala

b DPO7254 Acq MR Time 4CH with CH3 Inverted.vi
File Edit Yiew Project

‘Window Help

B[] [@[n]

CH3 Maountain Range|

CH3 INVERTED!!!

Choose Channels bo acquire:| Date:

cHl|  cHz|  cH3|  cH4 [p008-05-11
r Time:
oFF | | OFF m OFF
q—_) Q—J - q_‘] P1;33;53
File Index for newxt Save
Sos
Filename of actual daka

|c: MD_DATAITODAYIMRL04_3.A5C |

First Trigger
|

Time between Traces

|ID Turns

Multiply Data with
Scale Factor (dB

L

Bunch Length at Position
plan | oo | 3k |

00 Z0n 400 &.0n

T T 1
12.0n 14.0n 16.0n 18.0n 20.0n 22.0n 25.0n

Trace
Separation Eorrectlijo B
select el}ore acquisition
25300
with cable
without cable

@) Scope released

D Display Data: Swikch to Corrected

Ij Extract & Measure Bunch

Ij Show Bunch Length & amplitude vs, Trace
D Show Bunch Length & Amplitude vs, Index
Ij Show Speckrum

Ij Display Contour Plat

STOP

Bunch Length CH3  at Pasition 2
Eoooom | oo

Min Estimated Bunch Length




Capture with optimum injection phasing,
correct reference

B DPO7254 Acq MR Time 4CH with CH3 Inverted.vi Front Panel =10l x|

File Edit “iew Project Operate Tools Window Help Tak T3]
o |{§}| OE | 13pt Application Fonk |- ” $Dvl|'._|j:vl|ﬁvl

CH1 INVERTED!!! B
CH1 Mountain Range| Choose Channels ko acquire: Date:|

W OFF ) off ] ofF ) Timel
zm‘&%&:x File Indiex For next Save pai4336 |
e bt 4E01

—“Aﬂl’—\—ﬂ-ﬂ—‘—ﬂ'—-‘ﬂ\—ﬂ—lﬂ"—\l—‘mﬂ-’l

% Filename of actual data

First Trigger
ﬁ ms
Time between Traces
1 Turn |
Multiply Data with
Scale Factor (dB
f
W
Bunch Length at Position Min Estimated Bunch Length
E.i4n | 13450 | sfan |

Trace L
£ISEEEWB'JU“ &%rlé%ftbné?i:re acquisition)
1.000
= g with cable
without cable
@ Scope released

i

B B B S B B
00  Z0n 4.0n 600 &0n 1000 1200 14.0n 1600 1800 20.0n 2200 25.0n
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| @ 90.0mvidiv 5000 Bp:2.5G | QB E® / 220mv 1.0ns 200.0GS/s ET 5.0psipt

Sample
968 189 acqgs RL:2.0k
Auto September 11, 2008 23:51:17
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YASP DV LHCRING / INJ-TEST-NB_V1@0_[START] / beam 2
R views | 1/ [m] =] =8 |5 More |

'H Harmonics [12/09/08 02:01:55] :

2504 Data from 12/09/08 02-01-47
3200‘
=
= 150
£
= 100+
=

S0

- I o S T SRPUR SEP B, o o T e et SPAE 8 e o et S e e, S S
0 f T 1 i f T T
0 10 20 20 40 50 &0 7o 80

Horizontal Harmonics

¥ Harmonics [12/09/08 02:01:55] :

897 Data from 12 /09/08 02-01-47
2 501
o
5 40
E
e
Z 20

. i P N
Q T T f T T T T
0 10 20 20 40 50 50 70 80

Vertical Harmonics
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Tune measurements

=] Tune Viewer - LHC - On-demand FFT system B2 =
File BRun Configure Help

EIR0AC e IC + LHCBQUQUANLFTTLL2 LHCROPLLUAAPLLER HCOFSU
(‘Info | FFT [ PLL | DataSets | Feedback | |Gmph |,,||Ma§I |v” H ” T |ACQ#|:E“ Scale

Q FPEA LHC - B2 - fill #8220 - no comment - LHC.BEQEBQ. UA47 FFT2 B2 - 2008-03-10 2.,
:4”

E-zu—
%-30—
LHC - B2 - Fill#830 E ol
2008-09-10 21:38:52 E |
RAW&FFT: 256 turns@1.0Hz 57
no excitation -60
Q1= .3092 Qx = .308% -701
Q2= 2333 Qy = 2337 ~80-
|C-| = 0106 0 005 01 015 02 025 03 035 04 045
QIX = 9 lols) frequency [frev]
Qy = ?77 |Graph | |v||RAW|v|‘ T ‘ Aco# 0 Scle | i
I :HC - B2 - fill #830 - no comment - LHC.BOBBQ. UA47 FFTZ_B2 - 2008-09-10 2. .
[no comment ;
2 0.4
% 0.2
Spawn TuneViewer Display 'E o _W\/WJ WWWWWWW\AW\MW
-0.2+
- 0.4
J o J J @ 0 50 100 150 200 250
wrn
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Tune Viewer — LHC - On-demand FFT system B2

File Run Configure

 Bwuac vses |- REHHRGUARHRFTANE EHGHLLUAGAALH 0TS

actional tune spectrum H & V (Beam2) —
closest Q approach ~ 0.06 due to coupling

Help

(“Info | FFT | PLL | DataSets | Feedback |

J-FPGA <N

LHC - B2 - Fill#-1

2008-09-12 15:43:26
RAWGEFFT: 4096 turns@1.0Hz
no excitation H&Y

Q1= .3804 Qx= .3582

Q2= 3069 Qy= .3291
IC-| = .0675 E= 450.0 GeV
Qx= 277
Qy= 7?7

Comments:

|n0 COMMTent

Spawn TuneViewer Display

@0 v 9w

Graph [mag [v] H | 11 | acas_of sate | i& [ [7)

LHC - B2 - fill #-1 - no comment - LHC.BOBEQ. UA47 FFT2 B2 - 2008-059-12 15:43:26

0

-20

-40 -

horizonal amplitude [dB]

-60

~100+ s

T T T T T T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45

frequency [frev]

oo a =] v |11 ol 0 see] 5 [ [

LHC - B2 - fill #-1 - no comment - LHC.BOBBQ, UA47 FFT2 B2 - 2008-09-12 15:43:26

0

vertical amplitude [dB]
1 1
. %]
= =

|
&
=]

|
-]
=

(=
=
=]

1

_—

—

T T T T T T T
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.43

frequency [frev]

154335 - Tuped couisition: rani) finished

fa

@y
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Energy offset of ~

Corrected closed orbit on B2.

-0.9 permill due to the capture frequency.

= YASP DV LHCRING / INJ-TEST-NB / beam 2 =

R views | ([ (m === ()| ¢ (] more |

€O - P450.12 GeV/c - Fill # 831 INJDUMP - 12/09/08 15-48-32 ©

10 T
Mean = -1.136 / RMS: 1.511 / Dp = -0.93
E ]
E
w 0
-]
B
T : :
=37 : : : :
10 RF-B2 DUMP-EB2 IN]-B2
- T T T T T
0 lao 200 200 400 So0
Monitor H
€O - P450.12 GeVyc - Fill # 831 INJDUMP - 12;09/08 15-48-32
1o i H
Mean = -0.423 § RMS = 1.280 / Dp = -0.93
— 5-
g | f
LI | fl ] |
8 Il i L] I
[ ! :
- : : H :
-57 : : : :
10 Autﬂ RF-B2 CMS DUMP-B2 IN]-B2
- T T T T T
0 lao 200 200 400 So0
Monitor V

Courtesy J. Wenninger
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‘ - =
! l/ Profiles & Fits r Key Param Line Graphs |/ Key Param Histograms r Measurement Results r Time Plots |/ Expert Options |

|No Overflow Detected

Scaling

) Aggressive
{_ Manual

& Auto

Fixed Error: (10.0

Select Fit Type

) 5 param gauss

) 3 param gauss

(@ RMS Witdth Calc

) Show Front End Fit

) Percent Peak Elimination

Data Smoothing

Mone O 3pt ®5pt
Select Profiles

Hover over hox to see bunch #
Update: ® Mow _ Later

Eﬁ?hws
|

| SR [m] =]z [F[E] e

Ignoring Stale Data ¥

&5 &5

0023
| 0.022

| 0.021

0019

| Bunchno. 1 [12109/08 13:37:19] :

LHC BWS 514 BZH1 #1:1 AXIS 1 =t

RS Width Calcu

ation

0.02

. 0.018

T 1
Centers1,274.728
sigma=2Z 984.704

Energy=423.879

BG=0.018
Slope=-0
ChiSg=1
Emitinorm=11,356,601.283
Emit{physF22,021.21

WMy

—

-15000

-10000

-5000

15000




sponse compared with theoretical @Y‘
optics =

Joo
| Legend I
260 7 B Corrector: MCEY.25R2.E1 [reasured)
—#— Corrector: MCEY 25R2.E1 [rmodsl ] |
200 i
II
|
1507 ||'

response [m/rad]

IpJIiI

T

T T T T T T T
g5 100 105 110 115 120 125 130
monitor numher

-1507
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m
Injection to beam dump

|Rviews | [ 7| [w] &2 (G| ] more |

dispersion on first turn @Y‘
7\

09/09/08 23-25-22 - FILL # 826 [25/09/08 18:20:36]

o .:I‘ VLV } } ¥y L4 L { '} i’!{l .& T Y ; Y { iy o 4 aaa LR i Y, !} poetty ﬁ ARk { JAAVLIAY { H
E __i ottt : W { £ i ﬂl by { *K

S TEsat L E sy | | | .
2 Illlll.l,l hﬁhmw %JI'“”“.I..T t *lfn{ljiil}ftji}iliﬁlll{ lli{ﬁlIHITIT?ITIMHH 1111

% 0 \{i f{}j T i * foeee
| f

Mu [2pi]
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Upper Copper
Profile Superconducting

Cable in Copper
Stabilizer

Upper Tin/Silver
Soldering alloy Layer

/- Lower Tin/Silver
Soldering Alloy Layer =~ _
Inter-Cable Tin/Silver
Soldering Alloy Layer

e

Completed
Junction
Lower Copper U
Profile Cable Junction Box
Cross-section
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displacements

ryostat and cold masses longitudinal

&

7\

Displacements status in sector 3-4 (From Q17R3 to Q33R3): P3 side
Based on measurements by TS-5U, TS-MME and AT-MCS
[QT7JATS[BI8[Ci8] QI8 A10 [ B19]C19]1 Q19 AJ0 | B20 | C20 Q20 A21 | B21C21 Q21

Cryostat <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Cold mass ? ? ? ? ? ? ? ? ? ? <5 <5 <H <5 <5 <3 <5

Q21 A22 | B22) C22 Q22 AZ23 1 B23 C24 1 Q24 | A25 | B25 | C25 Q25
Cryostat <2 <2 <2 <2 -7 <2 <2 <2 <2 <2 <2 <2 <2
Cold mass <5 <5 <5 <5 | =25 @ -67 [-102 -60 <5 <5 <5 <5 <5

Q25 A26 | B26 | C26 Q26 A27 | B27 B29 [ C29 | Q29

—
Cryostat <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Cold mass <5H <5 <5 <5 <H 57 | 114 35 <H <H
JE

Q29 A30 ) B3a0F C30, Q30 A31 | B31 [ C31] Q315 A32 EFSZfSE Q321 A33 | B33 C33 1 Q33
Cryostat <2 <2 <2 <2 <2 <2 <2 <2 § 188 ) <2 <2 <2 ) <2 <2 <2 <2
Cold mass <5H <5 <5 <H <H 19 771 148 | <5 | 140 | 105462 18 <5 <5 <H ?
_SSS with vacuum barrier |Dpen interconnaction Disconnacted
=[] Towards P4 Electrical interruptions
[mim] YValues are in mm ;[}ipnle in short circuit
7 Mot measured yet Electrically damaged IC
- Cold mass displacement -— Buffer zones
— Cryostat displacement Courtesy JP. Tock
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agnet cooling scheme <)

LHC magnet string cooling scheme

saturated He Il, flowing heat exchanger tube
pressurized He I, static

magnet sc bus bar connection

'IIIIA

helium vessel

CERN AC _ EI2-12VE _V9/9/1997
Lyn Evans - EDMS document no. 989177



-sector magnet cooling scheme @W]

Hydraulic restriction
(cutting conduction in Hell
11 w/r to adjacent sub-sectors)

] .
HX Supply pipe
TT911 Saturated LHell Bayonet HX

cve10y|e b D D Q@'D DD Y@ D D D QD D

D

Principle:

- Blocking of the JT valve (CV910) at a value to extract
the static heat inleaks before the powering

- Then, the temperature drift is mainly due to electrical
resistive heating dissipated during the powering

Lyn Evans - EDMS document no. 989177 30



ental validation: temperature evolution

1.92

10 W applied on Q15R1

1.915

1.91

1.905

1.9

1.895

Temperature evolution [K]

1.885

1.88
9:30

10:30 11:30

—LQATO_15R1_TT821.POSST
—LBARA_16R1_TT821.POSST
——LBBRA_16R1_TT821.POSST
—LBARB_16R1_TT821.POSST
—LQATH_16R1_TT821.POSST
——LBBRA_17R1_TT821.POSST
—LBARA_17R1_TT821.POSST
—LBBRD_17R1_TT821.POSST
——LQATK_17R1_TT821.POSST
—LBARA_18R1_TT821.POSST
——LBBRA_18R1_TT821.POSST
~——LBARB_18R1_TT821.POSST

LQATH_18R1_TT821.POSST

LBBRA_19R1_TT821.POSST

LBARA_19R1_TT821.POSST

LBBRD_19R1_TT821.POSST

—Taverage

Lyn Evans - EDMS document no. 989177
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ion: calorimetry @

- The power variation calculated by calorimetry is 10 W

and is corresponding to the applied electrical power
- Validation of the method !
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e: 15R1 powering @ 5000A@

1.92 6000
5000 ——|BARA_16R1_TT821.POSST
1.91 ——LBARA_17R1_TT821.POSST
——LBARA_18R1_TT821.POSST
—_ 4000 ——LBARA_19R1_TT821.POSST
E' ——LBARB_16R1_TT821.POSST
.g 1.9 ——LBARB_18R1_TT821.POSST
3 3000 ' ——1BBRA_16R1_TT821.POSST
2 € ——LBBRA_17R1_TT821.POSST
g g ——LBBRA_18R1_TT821.POSST
g 1.89 2000 G ——LBBRA_19R1_TT821.POSST
o ——LBBRD_17R1_TT821.POSST
E 1000 ———LBBRD_19R1_TT821.POSST
~——LQATH_16R1_TT821.POSST
1.88 ~——LQATH_18R1_TT821.POSST
LQATK_17R1_TT821.POSST
0 ~——LQATO_15R1_TT821.POSST
——RPTE.UA23.RB.A12:|_MEAS

1.87 . -1000

14:00 15:00 16:00 17:00 18:00 19:00 20:00

Lyn Evans — EDMS document no. 989177 33



__,The 15R1 case: additional heat dissipation due to a )
Y bad splice in B16R1 A

Nominal Add. local Uncertaint

Current Total (measured) Splices* dISSIpatIO

3000
5000 14.9 3.2 1.1 2.1 0.6
7000 32.2 6.9 2.1 4.8 0.6

*: Calculated on the basis of 0.33 nW per splice and verified with the 5000 A plateaus

— 15 D
S 3

& = 10 <

c O — _ 2.0E+00

S%E g y = 9.2E-08x

s 2

24 0

< T

0 5000 10000
Dipole current [A]
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Sector A12: A15R1 - C19R1: “splice” @‘\I
measurements on 03.11.08 it

U QSO0 =>-(U_1+U _2)

Sampling Rate = 5ms

Resolution = 0.125mV

e —_— == Quench Threshold = 100mV@10ms

OPS DOAMCME 081103-190349.803_B16R1 o | — [ [ |

o J Long names & ' | Derauit Scate | | Screen Capture | | Scale =10 I Analysis = ' A Lug]
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Sector A12: A15R1 - C19R1: measurements on @w\l
03.11.08 i

7500~
7000-guEEEEE
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N Proof of the missing source of heating, representing 100 nQ, located
in dipole B16.R1 (in the joint between the two apertures).

1.000E-4-
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Snapshot at 03.09.08 : 0.85mV*8.4kA=7.1W
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Snapshots in S67 and S78 on all 154 dipoles - B32.R6 with a high
(47 nQ) joint resistance between the poles of one aperture

Results from provoked massive Post-Mortem of all dipoles in sectors 67 & 78
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Main quadrupoles in S67 and S78 — Results of global
snapshots
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63

2
= B N100 =

120k ]

UPSTREAM SIDE

BPM DN100

Each SSS:
4 DN100 ports (2 for vac.devices, 2 for BPM cable feedthrough)
* 1DNG63 port (for cryo instrumentation)
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Repairs and restart

The four warm sectors will be equipped with extra pressure
relief valves on all dipole cryostats.

The four cold sectors will get extra PRVs on all short
straight section cryostats. This can be done with the
sectors cold and is adequate for 5 TeV operation.

The quench protection system will be upgraded everywhere
to cover all busbar splices.

The whole machine will be cold by mid August, ready for
first injected beam in late September.

The machine will run at 5 TeV until autumn 2010 after which
the remaining 4 sectors will be equipped with PRVs and will
be prepared for high energy operation.
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N, number of particles per bunch

n, number of bunches

f. revolution frequency
€, hormalised emittance
B* beta value at Ip

F reduction factor d

Nb’ Sn —

r —
F —
n, —

injector chain

LHC insertion

beam separation schemes
electron cloud effect
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ayout of the new injectors 9)

S 1 bl - e
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VUE EN PLAN - 1/2500 Linac4 o ==
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Nafe: Refouvez les references des batiments SPL | Linac &
sur le plan inkitule "SPL PROJECT" - S
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Peak Luminosity (x 1034 fcm~2/s)

injectors +
IR upgrade

phase 2

=—4—Norma Ramp
=fi—Nophase Il
—r—

Linac4 + IR
upgrade
phase 1

Collimation
phase 2
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Integrated Luminosity 1/fb

6000

injectors +

IR upgrade
phase 2

Linac4 + IR
upgrade
phase 1

Collimation
phase 2
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