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Major Alignment Activities

TeVnet - George Wojcik

Ecool - O’Sheg Oshinowo

NuMI - Virgil Bocean

Alignment Data Management System

MIPP (Main Injector Particle Production)

Sitewide Vertical Network Upgrade

ILC Related Activities Including Test Beams
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Alignment Data Management
System

e Gary Coppola- Project mgr

e May Chau - Oracle programming

« John Greenwood - Coord conversion program
o John Kyle - Merging of elevation database

e Bocean, Oshinowo, Sager, Wojcik - Individual
machine data conversion

« Numerous contributions from survey techs and
consultations from others outside AMG
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Alignment Data Management

System

e |ssues

— Organization of Data
» Multiple projects simultaneously
» Multiple storage locations & formats

— Non-Uniform Data Collection
» Much data still handwritten in logbooks
 Quality control difficult

— Access to Data
 Long turnaround time before client receives data

» Changes difficult to track
» Accelerator Div. wants to include data in device database
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Alignment Data Management

System

- New relational database with improved data
collection techniques

— Organization of Data

» Regardless of data collection technology, data entered, checked,
analyzed, & transported to client electronically.

 Single storage location & format
— Uniform Data Collection
» No more handwritten data
* Quality control much easier
— Access to Data
» Much shorter turnaround time to access data
 All changes recorded and easily retrieved
» Data accessible by other databases and web
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= Carmilab Database Outline !

Credr o = G b ~]
Tables | Fields Relationships |
The relationships graph provides access to data in one table from another. If a relationship is defined between two tables {even through another table), fields from
one table can be accessed from the other,
e
aMasterDaktabBase =i A el MEE T oA g 8l A Maciine =1}
Machine Mame o = =1 = Machine ———— < | =Machine MName
Machine iamea REQUEST Request
Enclosure PROJECT Project
Zormpongtklame ZREWY Crate
Epic DATE Machne Aama
Monument Type M&ASHET TYFPE Zomponent Type
LOnZATION Serial &
SERIAL MO, —omponsnk Marne
As Found & EBeam Station
As Found B GCCS X
Az Found C GCCs Y
As Found O \
A PartRar L] » Partign | » Controf =l n Safact =T A PartlignSotical =T
=L : >\E|\< =Machine Mame =Machine Mame \\\‘;( =[Machine Mame E““—é =MMachine Mame
’ - =Serial #
SaralE & Request Mame Request
Zomponent Fudicals Cermpensnt Fud Project C Cade F'roqject
%_Local Meters Requesk Date Machie Alame Survey Date
v_Laocal Meters Project Machine Mame Height Inches Maching lamea
Z_Local Meters Date Enclosure Enclosure Code
e Machine Aame Contral Id Elewation Feet Component Marne
daow Code GCCS K Adjustrnent Date Serial #
dxz Component Type GCCS Y Monurment Tyvpe Component Fud
dyy Sarral £ GCCS 2 Survey Dake wertical
dyz Component Fud e Field By Horizontal
dzz GCCS X diy Calculated By Ideal
Roll GCCS Y dixz Book Foll
Pitch GCCS E dyy Page Pitch
Yaw Rall dvyz Commnents RE
File Marne Pitch dzz Elewation Meter Tie Rod
Crew Waw Monument Type Found Count Tie Riod Daks b
Bl d File Marne x =
- - £ -
. ;I_J
Tables / Relationships Align Wie Pages
= | =7z |le] E=lFlz] =] x» &&=l o = &

(] I Cancel
b B el zoaPm

e
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He= Fermi National Accelerator Laboratory
Particle Physics Division / Technical Center

Alignment and Metrology Group DataBase

Beamsheet

Select Control from
Select option g g Data Base

Beam sheet : igeai x,v.z Optical |/

| t
(In GCCS System) Cuntrl:ll

Part Al IJN - Asfound as set position
(X,Y,Z Beam Sheet Position)

Reference : Magnet reference
(Local X,Y,Z2)

Optlcal . As found as set
(Height and Offset)

ContrOI . X,Y,Z control points
(In GCCS System)

Elevations: eievations

Elevation |
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i SR Database Example =

Fvy2-QRAQEII B-3=HEH

2% Control Data
Select a Beam Line

Choose Machine /
Machine Name |8GEY [~

By Machine ] By Control Id l By Series

By Enclosure J By Monument Type ‘

\

Select a search parameter
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3¢ Control Data for

SGEV

s

Select a time

Choose Input Value frame
Date Range I'atBSt i |/

Choose OQutput Field

included date, machine name, enclosure, monument type, control id, x, ¥, z, comments

r GQCC8 X, GCCR ¥, GCCS Z For Query only, select output Coordinate System or use default

I Do, Dxy, Dxz, Dyy, Dyz, Dzz & F3CSh . .
I~ Filename, Crew, Book, Page  FSCSz Default Sett“‘]g IS
™ Series, Epoch, C-Code o LTCSh

™ Request #, Project #, Calculated By |~ LTCSz automatica”y set in prOtOCOI

Queryl Tracker Main Menu |

Select output parameters
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- Output file can be exported into Excel and other data collection software.
i T /H/ —
N E | =] D E | F T g
il Date Machine Hame|Enclosure| Monument Type |Control ID x H H —
Z |28-Jul-98 |8cEV SScBEY TIE ROD BOTTOM |Z07001L 204Z0.7a8234 |3201el. 323551 |212.230722z28 |-32.7811e515
é.'ZB—Jul—QB BGEW BcEY TIE ROD I ZO7001Ly 304Z0.76234 120151 .23551 |212.27236281-22.78118515
4 |Z28-Tul-92 |2cEV SEGEV TIE ROD TOP ZOF001Ttr 304Z0.76234 120181 .233551 |1212.3294428 |-232.78118515
5 |Z8-Tul-9°98 |8GEWV SEGEV TIE ROD = ZO7001= 304Z0.76234 1230181 .233551 |1219.3643629-3232.78118515
[ 28-T11l1-9298 |SGEWV SEGEV TIE ROD EOTTOM |Z20700Z2ZL 3045s. 3686 20122.441Z24 |2129.3084844 |-22.78076553
T Z8-Tnl-28 |SGEWV SBSEWV JTIE RODN I 20700217 J04a6. 3686 30122 .44124 |212. 2735644 | -32.78076553
=] Z2E-Tul-98 | 8BV SBSEYV TIE ROD TOR 20700210 204668, 388 6 30122 .44124 |212. 33082345 |-232.78074553
9 |Z2E-TJul-98 |8=EWV SSEYV TIE ROD = 20700z = 204668, 3688 6 30122 .44124 |212. 38556844 |-32.78076553
10 |28-TJul-98 |8=EY SSEYV TIE ROD BOTTONM |Z07200L 20345.54125 30247 .235231 |222.087349 —-32.782108321
11 [28-Tul-98 |ESEV SSEYV TITE ROD N 207800n 20345.54125 30247 . 335231 |222.0524289-232.78210831
12 |28-Tul-92 |2=EY SSEYV TIE RO TOF 20780017 2034554125 30247 . 33531 22210934999 -3e2.78210831
13 [28-Tul-98 |ESEY SSBEY TTE ROD» = 207800z 20345.54125 30247 .335231 |222.1444341 89 |-32.78210831
14 [28-Tul-98 |SSEV SSBEV TITE ROD» BOTTOM |Z07201L 20342.37794 30242 . 24981 | 221221109 —32.78205872
15 |28-Jul-928 |BcEEWV SSEV TIE ROD N 207801 20342.37794 30242 . 24981 |221.886179 —-32.78205872
18 [28-Tul-92 |23EV SSBEY TIE ROD» TOP 2072011 20342.37794 |20242 . 94951 |221. 9432591 |-32.78205872
17 |[28-Tul-92 |2cEV SSsBEV TIE ROD = 2072801z 20342.237794 |20242 . 24951 |221. 29728179 —3Z2.7820527:2
18 Z28-Jul-98 |8cEV SScBEY TIE ROD BOTTOM |Z0720ZL 20352 .9a8544 |20231.81822 |222.105872 —3Z2.78124427
19 |28-TJ1l-982 |8GEW BcEY TIE ROD I 20720217 3A0352.96544 |23023231.281883 |222.070943 —32.728194427
Z0 |ZE8-TJul-22 |3cEW SEGEV TIE ROD TOP ZOFs0zZ1r 30352.96544 |20231.81883 |222.128023 -32.78194427
z1 |28-TJul-98 |8GEWV SEGEV TIE ROD = ZO780z2= 30352.96544 |230231.81883 |222.1&829473 -32.78194427
22 |28=-TJul-98 |8GEWV SEGEV TIE ROD EOTTOM |[Z07E03L 30352 .42179|130225. 03801 1221 .4870551 |-32.78188324
Z3 |28-TJul-28 |BGEWV SBSEWV TIE ROD N 207830317 30358 .42179|30226. 03801 12214521251 -32.781883%24
24 |[28-Tul-28 |SGEV SBSEYV TIE RODx TOFR 2078030 203558 .421792|2302246. 03801 |221.502125 —32.781883224
25 |2B-Tul-28 |SSEV SSEYV TIE ROD = 207803 = 203558 .421792|302246. 03801 |221.5441251 |-32.7815858324
Z6 |28-TJul-%98 |8SEV SSEYV TIE ROD BOTTONM |Z072041 203&80.51517 |20224 . 92951 |2158. 87872305 |-32.78158487 98
29 |28-Tul-98 |ESEV SSEYV TITE ROD N 207804n F03&0.51517 |30224 . 92951 |2128.28341 8005 | -32.781847 98
28 |Z28-Tul-92 |2=EY SSEYV TIE RO TOF 20780417 F03&0.51517 |30224 . 92951 |218 . 89887046 | -32.781887 98
29 |[28-Tul-98 |ESEY SSBEY TTE ROD» = 207804 = 203&0.51517 |30224 ., 92951 |218. 9338005 |-32.7818487 98
20 [28-Tul-98 |EsEV SSBEV TITE ROD» BOTTOM |Z072305L 20364 .23398 |30212.831/a06 |212.34768305 |-32.781581458
31 |28-Jul-928 |BEEWV SSEV TIE ROD N 207805 20364 .23398 |30212.831/06 2123127005 |-32.78181458
22 |28-Tul-92 |23EV SSBEY TIE ROD» TOP 20720510 20364 .232392 |30212.831606 |212. 2627705 | -232.78121458

i [ 4[> [ ]\ testdb.ctriMachine

=1
10




Example of Excel data collection program and automatic imports direct from database
3 Micros B - =] %]
_| File Edit Yew [nsert Format Tools Data Window Help | Acropat \ = IE|£]
o = el . i | od
Dede SRy | saad - i > 7 AN Gl E-a-A- || o H.
|'®
:J =| Select Tierod ™y
: : : UT NAME —
B i 2 [ T [ = F | G | H ] J | \ name fram list created O 4
File Mame Imported Magnet Name (FRD sheet "Tierods"
cl 1 dlE 1 E 1 e 1 E 1
Select Tierod |~ |(0.0 0.0 0.000 N/A N
XEX-X Second point for check 0.0 0.0 0.000 0.000 N\
Select Magnet Serial # = LN
HHK-X 0.0 0.0 0.000 0.000 Nfb\
HHH-X 0.0 0.0 0.000 0.000 N/A \
Select Magnet NA O\
WK mn mnn _!'I“II'II'II'I . kN
Select Magnet Se This Spread Sheet reqguires 3 Fles 1:Elevation, 2:Control, 3;:BeamSheet, Do yoll want to
HEH-H continue 7
HHH-H
SE'ECt Magnet ies | .................. MO ....................
HHH-H
HHM-X
Select Magnet Serial # = N/A
HHH-X 0.0 0.0 0.000 0.000 N/A
HEH-X 0.0 0.0 0.000 0.000 N/A
select Magnet N/A
HHH-X 0.0 0.0 0.000 0.000 N/A
HHH-X 0.0 0.0 0.000 0.000 N/A
turn 0.0 0.0 0.000 N/A
A O e RIS

| Draw - It & | sutoShapes -

R~ T S I L on oo | o =
14| 4] » | ¥y Vertical Found ¢ Horizontal Found / Vertical Set 4/ Horizontal Set / Beam }{,Y,Zn? Control X,v 7| 4 |

L WOCEH 43| >-2-A-

SRw.

%] & & b <b| @ %

Start H Microsoft FowerFoi... “Microsc-f’t Excel - ...

I INUM |

FIX

AT 0.

1:52 FM
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Query Survey Database -

Should Translation be applied =
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[
Q
il

The Global Cartesian Coordinates will be selected. Which coordinate system should thew be translated

T

]

190

Fermmu Site Planar (FSCS=)

Fernm Site Projection (FSCSh)

MMam Imjector Planar {LTCS=)

ham Imjector Projection (L TCSh)

Latitunde/Longitude/Elhpscidal Het'Geord Hegt'Orthometnie Hegt (GCS)

Pick additional fields to be gueried 2

The Fiducial name 1s also mmcluded in the guery by default. Pick additional fields to see:

= Create date [ Mlachine name & Part twvpe [ Part semal no
= Roll = Pitch = Y ar ¥ Conyments

Covanance hatrix »
Alignment Specific fields

= IMName code = Survey date = Calc by [ Calculate length

Beamsheet Specific fields

= Beam station

WVihere »

| Specific MachineT

:I Specific Code?

— Show only the center point

Fut Constraints on the date

-

(3

.
-

-

0 0
From: I @ Frarmar - rrrr-sec-oe To: | @ (Farmiat - FEFF-ARE D800

-

Feetum All Dhates

Fetum Most Recent Entries

Eetum Entries as of || E Formest - FEFF-Rlr 00
Pick a range

Show Entmries on a date: | [EE] (vt - FFT PR -3

— Also get date most recent previous to this date

Wiew Data I Export Data ]

Contact webmaster-ad@ifinal . gow

http:blastman. fnal govicgi-bin'alhignguery pl

12
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Sitewide Vertical Network
Upgrade

John Kyle
George Wojcik

Rick Ford
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Sitewide Vertical Network Upgrade

« Several machines at Fermilab had very old
elevation data

e Desired a homogeneous Vertical Control Network
which incorporates surface and subsurface
networks derived from ‘current’ observations
during a common epoch

 During last shutdown performed large campaign
to update datums and tie them together

« Contributions from entire group

14
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Surface/Tunnel Networks Observed

e Main Injector (FMI)

o Numi

 MiniBoone

 8GeV Line

e Antiproton Source

e Tevatron

 Meson Beamline

e Remainder of Site (Deep Rod Monuments)

15
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Relative Adjustments Completed
(Includes Stable Point Analyses of Tunnels)

e FMI/8 GeV

e Tevatron

e MiniBoone

o Surface (Based on data reduced to date)

Stable Point Analyses performed using software (UNB DEFNAN Version 2.05)
developed at the University of New Brunswick.

16



IWAAO06
Sep 25-29 2006

¢ Fermilab ~ Surface Displacements o P

113803
113300 i 1
113255

3303
301 & L. 1
3557 &
I& 04
90810 c."> 3245 . 3805
g 3608
Si 113308
190914 “3‘5?1524?
--32 '_- =
Vi “ ﬁ%
113083 113258 I
113305
c,l) 113067 | 285804
113088 07 4 113020
% MIM3 308 A o o g T
1244 4 ¥ ¥ 807 %“}” A 3050
24 113607 07
4 2 g 113087 LEGEND
TSt T =1mm Fails Stability Test
Statistically Stable
ﬁ 10 0 10 20mm //" y
| I E— |
Erors and Displacements
,,,,,, 13314 & ] 160. 320 430, 640, B0D. mebes
0

o 113612 17
1) % Nefwanrk
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Vertical Displacements and Errors

WEIGHTED VARIANCE FACTOR :1.084120131334
DEGREES OF FREEDOM (325
VERTICAL DISPLACEMENTS AND ERROR BARS (AT 95.%)

STATION DZ ERROR BAR
(mm) (mm)
+113310 -1.22 1.38 *
+113311 -1.28 1.03 **
+113312, 4, 01252101
+113313  -0.46 0.91
+113314 024 1.18
+113330 051 0.83 *

Average Error: +/- 0.94 mm

+ STATION USED IN DATUM DEFINITION

* DISP. 1S BEYOND BOUNDS OF STANDARD ERROR BAR 18

** DISP ISRFYOND ROILINDS OFO5 04 FRROR RAR



% Fermil

YE

Displacements Around FMI Tunnel
ab

MI 10
Al
lidadnatialy ﬁﬂﬂﬂﬂmmﬂ

: MI 60
M %%&
5 Fitely

P

M1 30f%

Current Survey vs. Jan 2001

% M1 50
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LEGEND

3
A

Fails Stability Test
Statistically Stable

19
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Vertical Displacements and Errors

WEIGHTED VARIANCE FACTOR : 0.339734490786
DEGREES OF FREEDOM L 889
VERTICAL DISPLACEMENTS AND ERROR BARS (AT 95.%)

STATION DZ ERROR BAR
(mm) (mm)
+207230 -0.42 0.28 **
+207231 -0.40 0.28 **
+207232 -0.28 0.28 *
+2860205 40 215029 &
+286021 0.14 0.29
+286022 0.00 0.29
+ 286028 -0 155 Q02977

Average Error: +/- 0.28 mm

+ STATION USED IN DATUM DEFINITION
* DISP. IS BEYOND BOUNDS OF STANDARD ERROR BAR
** DISP. IS BEYOND BOUNDS OF 95.% ERROR BAR

IWAAO06
Sep 25-29 2006
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Rick Ford
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% Fermilab

Tevatron
Displacements

LEGEND

Fails Stability Test
~~ Statistically Stable

IWAAO06

TA MRBIL ) iocae
, | !
CDE MRE13A
MRE13C MRB4S
o MRAME © MRBIS (00]
IMRass  MRBIZ
ypMPA%E
T VRALT MRB37
Maaz
ﬁ‘TT* MRAZ7 Whems
Mot wrmr
& MRAZ
"_F-' MADY
5”*“!.' RAZ9
] |MRAZE
MRAZS e
MRAD] I MRC6
1 MRCI7
= 1mm
MRATE
MRAT4
0 0.6 1.2mm DO
I E—T—
Errcrs and Displacements
0 120. 240,  350. 480 G0D. medes
A0
— e e S
Network MRD19
MRD15
MRFIL MRDIL I
]’1 MRF23
MRD37
MRD39 1
MRF13 MRENB - -—pu%
MRF12 '
MREIL= RE10 I
MRE1§ I
FO/MI160

1

21

Current Survey vs. Oct 2004
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Vertical Displacements and Errors

WEIGHTED VARIANCE FACTOR : 0.692031228021
DEGREES OF FREEDOM 1 296
VERTICAL DISPLACEMENTS AND ERROR BARS (AT 95.%)

STATION DZ ERROR BAR
(mm) (mm)

+ MRAOU -0.05 0.47

+ MRA10 0.23 0.46

+ MRA1l 0.05 047

+ MRA12 0.10 0.46

+ MRA13 0.36 0.46 *

+ MRA14 051 047 **

+ MRA15 041 046 *

+ MRA16 0.58 0.47 **

Average Error: +/- 0.42 mm

+ STATION USED IN DATUM DEFINITION

* DISP. IS BEYOND BOUNDS OF STANDARD ERROR BAR
** DISP. IS BEYOND BOUNDS OF 95.% ERROR BAR
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Surface Drop Elevations vs FMI Tunnel Elevations

SURFACE ADJUSTMENT TUNNEL ADJUSTMENT SURFACE - TUNNEL

Holding 113302 17-APR-2006 13:34

Point Name (m) (mm) Point Name (m) (mm) Point Name (mm)
207116 219.333160 0.79 207116 219.333214 0.22 207116 -0.054
207117 219.332010 0.79 207117 219.332035 0.22 207117 -0.025
207232 219.394286 0.86 207232 219.394162 0.14 207232 0.124
207301 219.348876 0.86 207301 219.348683 0.15 207301 0.193
207308 219.387336 0.89 207308 219.387025 0.18 207308 0.311
207309 219.353396 0.89 207309 219.353346 0.18 207309 0.050
207416 219.316264 0.85 207416 219.316956 0.28 207416 -0.692
207417 219.306464 0.85 207417 219.307127 0.28 207417 -0.663
207532 219.382751 0.31 207532 219.382922 0.29 207532 -0.171
207601 219.402601 0.31 207601 219.402753 0.29 207601 -0.152
207609 219.312556 0.38 207609 219.312545 0.29 207609 0.011
207610 219.295996 0.38 207610 219.295916 0.29 207610 0.080

Holding 113613 17-APR-2006 13:34

(m) (mm) (m) (mm) (mm)

207116 219.333013 0.79 207116 219.333214 0.22 207116 -0.201
207117 219.331863 0.79 207117 219.332035 0.22 207117 -0.172
207232 219.394139 0.86 207232 219.394162 0.14 207232 -0.023
207301 219.348729 0.86 207301 219.348683 0.15 207301 0.046
207308 219.387189 0.89 207308 219.387025 0.18 207308 0.164
207309 219.353249 0.89 207309 219.353346 0.18 207309 -0.097
207416 219.316117 0.85 207416 219.316956 0.28 207416 -0.839
207417 219.306317 0.85 207417 219.307127 0.28 207417 -0.810
207532 219.382605 0.31 207532 219.382922 0.29 207532 -0.317
207601 219.402455 0.31 207601 219.402753 0.29 207601 -0.298
207609 219.312409 0.38 207609 219.312545 0.29 207609 -0.136
207610 219.295849 0.38 207610 219.295916 0.29 207610 -0.067

NEGATIVE INDICATES SURFACE DROP 23
ELEVATION IS LOWER
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MIPP

(Main Injector Particle Production)

Virgil Bocean
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MIPP

Measures hadronic particle production using primary
and secondary beams from the Main Injector.

Location: Fixed Target area - Meson Center

Experiment goals:

to verify a general scaling law of hadronic fragmentation;

to measure particle production off NuMi targets (using 120
GeV/c protons to predict the NuMI neutrino spectrum);

to collect a comprehensive dataset: with profound impact on
related physics issues (atmospheric neutrino flux estimates,
neutrino factory design, and simulations of hadronic showers
for high energy colliders).

25
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¢ Fermilab Rick Ford
MIPP Experiment 3D View

Time of Flight

i ’:'
||||||Iiiii“i

g o
SRPRTE
il
ii!“-!ﬂ TIL

Chambers

Wer detector
S

-
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¢ Fermilab )
MIPP

The experiment ran for 14 months (finished taking
data in February 2006)

Three alternate target configurations used:

nuclear targets (installed on remotely controlled target wheel)
cryogenic target
NuMI (spare) target

(Different) target aligned prior to each run
Different beam energy used for different runs

Primary beam configuration changes for different runs
(pinhole collimator in/out, primary target in/out)

27
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MIPP: Alignment Support

Referenced beamline and experiment components with the
Laser Tracker (2003-2004)

Established high-accuracy network throughout the beam
enclosures and Experimental Hall (2003)

Provided precise initial alignment of beamline and experiment
(2003-2004)

Tolerances 9590 Confidence Level

Beam components/instrumentation £ 0.50 mm

Beam position at Targets +0.50 mm

Time Projection Camber (TPC) + 0.50 mm

Analysis Magnets (JGG and Rosie) +5mm

Time of Flight counters (TOF) +1mm

Drift Chambers (DC1-DC6) =1 mrad

RICH Counter £ 0.5mm

EM Shower Detector 0.5 mm

Neutron Calorimeter +1mm =
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MIPP Tunnel Control

Measured with the Laser Tracker and processed as trilateration

Additional measurements to study/control network behaviour and for confirmation:
Mekometer distances, angles, and gyro-azimuths

Network results: relative errors below £0.150 mm at 95% confidence level

Primary Beamline Tunnel Network Experimental Hall Network
Histogram of standardized residuals Histogram of standardized residuals
(bar scale tick = 1 o) (bar scale tick = 1 o)
120 ) ! : g - J z : 3 -
[ Residuals (mm) 400 _{ [ Residuals (mm)
%* Gaussian Fit 1 Gaussian Fit
: . 350 . T
& Count = 804 ] /3 Count = 2391
1 ] 5 95% = 0.108 mm 300 - 5 95% = 0.090 mm
80 Center = 0.010 mm ] Center = 0.010 mm
250
g 60+ S 200 =]
jon jon
B A \ _
w L 150 4 -
40 H ]

100 + .

20 4 1
50 E

] e
0 . T ' T T T ; ! . . 0 ==yt i | : | : = 29
-0.324 -0.216 -0.108 0.000 0.108 0.216 0.324 -0.270 -0.180 -0.090 0.000 0.090 0.180 0.270

Residuals (mm) Residuals (mm)
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MIPP: Primary Beam Alignment

Components referenced and aligned with the Laser Tracker
Alignment tolerance: Horizontal/Vertical £0.500 mm at 95% confidence
Alignment results: Horizontal/Vertical residuals £0.150 mm at 95% confidence
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MIPP: NuMI Target Alignment
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ILC Activities

Virgil Bocean
John Kyle
George Wojcik
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ILC Test Areas

« |ILCTA - part of Fermilab’s R&D program for the ILC

* Focus: on the design, manufacturing and testing of cavities and
cryomodules

* Priorities:
— To determine cavity processing parameters for a reproducible
cavity gradient of 35 MV/m;

— Test one ILC RF unit at ILC beam parameters, high gradient,
and full pulse rep rate;

— Design, produce and test an 1LC-specific cryomodule.

« Currently Fermilab is 19 Ir for cavity
processing and testing and fabrication of cryomodules.
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ILC -MDB

MDB is the 3.9 GHz/1.3 GHz Cavity Horizontal Test
Facility

The only U.S. facility capable of performing this test
The infrastructure for testing has been completed

The first TESLA 9-cell 1.3 GHz “ILC-like” cryostat
(Capture Cavity 1) Is undergoing testing
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ILC-MDB
AMG Support

Reference cavities after arrival from DESY

Established high-accuracy network throughout
MDB (including ties to Fermilab Primary
network)

Monitoring deformations surveys
Establish beamline and support installation
Provide alignment of cavity inside testing cage
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(New Muon Lab)

o Could extend if
heeded
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NML is the ILC Cryomodule Beam Test Facility

The only U.S. facility capable of testing completed cryomodules at
high accelerating gradients

Goal: to (produce and) test a single RF unit (two Type-l11+ and one
Type-1V cryomodules) by end of 2009

The infrastructure for testing is under development:
Building is cleaned out (including CCM removal)
Started to install cryogenic system (complete 2007)
Move FNPL Photo-injector to provide electron beam (2007)

Upgraded FNPL will provide beam tests of ILC cryomodules
(2008)
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AMG Support

Established survey network throughout NML (including
ties to Fermilab Primary network)

Various surveys to support the design of test facility
beamline and components

Monitoring deformations surveys
Surveys to support installation of various components

High-accuracy as found of all Photo-injector components
at AO In preparation for the new installation and alignment
at NML
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Conclusion

* We’ve had a busy few years since the last
IWAA

« Continuously improving our methods and
technology

* A major part of our future is working on
the ILC

« \We look forward to collaborating with all of
you on the ILC!
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