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HESOG60 8660 79629.07173 59951.47568
HESOGE61 8661 79628.1605% 59950.30201
HESOG665 8665 79628.59538 59951, 00612
HSA0001 8001 79608.81937 59953.10346
|HSA0002 8002 79623.56364 59953, 54928
HSAQ003 8003 79602.06304 59987. 74652
HSAQ004 8004 7081E8.55151 59057.30G853
8006 79614.24652 59960, 69467
8008 79609,21082 59964, 56408
8010 79614.18680 59956, 52628
8015 79606.39335 59960, 78562
8020 79598.45666 59958, 09113
8023 79601.76315 59963.93275
8025 70800.24038 50067.64080
8030 79601.24285 59979.05620
8035 79608.73203 59972.95481

Select the Spectrometer to be Surveyed
{choose side of survey 1st - heam left or beam
right Inoking downstream from the target - then
NGB Sl
eft or Right

Endjustment iy

File Edit

| rot?

0. 00000
0. 000000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000
0. 00000

| rokx

0.000000
0.0000a0
0.000000
0.000000
0.000000
0.000000
0.000000
0.000000

| roty’
-0.00001
-0.00002
-0.00002
-0.00002
0,00001
-0.0000&
-0.00001
0,00001

Appraximation Results [Gravity System)

Set Gravity Weights

teights Approvimation Results [MOM-Gravity Systern)

Set Maon &r:
HFEOQ3I &S

Run Adjustment 9 GO01G.1GEEE

S0041.56553  ©0015.1705%

2104.31188

2104.29351 HFEQ370

HFEO3Z &5

S0050.23273
G0041.56553

G0015.16686
S60015.17085

210431153
2104.2939571

EQ056, 25363 Fun Adjustment

29954, 19124
29959.55718
29954, 52585
29955, 22900
29960, 34599
29959, 49465

209955115
2095.50462
2099, 93466
20958.50745
2099,36341
2095,505895
2095.50762

* Beam Left
" Beam Right

HZAQ006
HZAQ008
HZAQ0L10
HZAQ0L1S
HZA0020

Job Information Sheet for : c:iacams',data’,S2E55C1_S2E55C452E55C1_S2E55C4.Raw View Adjuztment

“Wiew Surmmary

Least Squares Bundle Adjustment Rezultz

E dit "weights Least Squares Bundle Adjustment Results

E dit Weightz

HZAQ023
H=a0025
HZAQ030
HZAQ035

TPy

c:\acams\data\S2E55C1_S2E55C4\S2E55C1_S2

Solution HAS converged N
Fieference gtandard deviation = 2,18
EMD aof 3DCD32 bundle adjustment

Return Feh
eturh

?.Egll Hall C XRay Detector

Job Id

Part Id

Tel

Fiducialization of the xray detector for hall align magnets in 2T area

. 000000 See M. Sealy for complete details

. 000000
1.131952
1.139751
1.13%0402
1.140528
1.136969
1.085074
1.076479
1.096127
1.0770591

L 841171

L 000000 o

L 000000
1.387497
—. 214037
3.012350
2. 252832
1.4596035
-618026
-427031
-G18625
- 330280
- 285083
. 533620 - 902624

1.082728 1.161920
== TR

TARGET
JACK

- 000000
8.458200
10.737253
10.307230
14. 667647
15.625564
1l6.623021

Date
File
R.LIN

N07:48:50 = = 2002.11.01
Mih AL TGN DATANSTEPZ ASNFELNFEL 2502 1 10L1ANNFE

EDIFF 20021106 at 1l5020.0

EDIPG
EDIFPH
EDIF]
EDIPK
EBO=D
EBCxLO
EBOX11
EBCx12
EBOx13
EBCx14
EBCxLS

OutFut File
Theao station File

T MM ALIGMSDATANSTERPZANFELSFELZN021101ANNFELZ .

DM AL TGN DATANSTERZANFELMFELZN 0211014 FELZ .

Error El1lipse File : M:WALIGNSDATANSTEPZANFELWFELZN0211014MNFELZ.

w2 output File DM ALTIGHSDATANSTERFZANFELNFELZN 0211014 FELZ .
EXECUTING iteration number 1
Condition factor @ 14F05552352941.15
Y2 PoOsition corrections i

0.01z27& 0.011c50
EXECUTING iteration number 2
Condition factor @ 14705552352941.15
X2 PoOsition corrections :

0, ao000s 0.0001z
EXECUTING iteration number 3
Condition factor @ 14F05552352941.15
Y2 PoOsition corrections i

0, aoaaog 0. 00000

Wieww Adjustm ert

HARDISTY Final object point coordinates and standard errors

= h =

[y}
H
i
=

14.051531
10.165332
10.487903
7.222066
5.694810
3. 600485
G9.321158
i

SCHWARTZ

Wiesw Rz File |‘ﬂew|NF’ File | Wigw ZxY Ohject Coordinate

HFEOQL170
HFEOQL1Z0
HFEOZ 75
HFEOZ 70
HFEOZ 25
GU2FO0A
GUzFO0E
G2 FO0C
GUz2FO0D0
W2 FO0A
W2 FOOB
W2 FO0C
GWw2FO0D

El

l Iterations ; 3
Std Eror : 2 18366780628568
Deg Freedom: 20

0lez24
24429
- BEE43
.29379
LEEEE
00251
54121
65222
2926

S6l74
sros2
[ui=u] =1
16686
17085
15350
15122
sl27a
51142
15711
12442
79252
s03214

GOULD
0.00070

13:10:41 < > 2002.11.07

SuperUser : tremblay
0.00005

026583
.B85230
SO7e26
S02e20

0, aooag
solution Has conwerged 111

Reference standard dewiation = 2.15

END of 20CD32 bundle adjustment

File ¢ ocih Acamsh data\ FELZYFELZ . Raw
Project G =i

Desc. : Aalign magnets in 2f area
Chief : HARDISTY

Crewl : HARDISTY

Crews : NONE

Date : 07:45:50 < > Z002.11.01
QOrient : OBJECT

Wiew Theodolite Stations
L T e o e e e o
Lo o T o T e o e

=electWhich Files to Transter To Floppy
(Total bytes =132319)

|MEEDY9T 2024 300

L1 E0912024 9FF

L1 E0912024, ast

E091202A ctl

L1 E0912024 0BG

CIEDM 2024 ELL

CTEO091 2024 ELK

C1E091 2024 hst

E0912024. inp

L1E0912024,inu

E091 2024, rpt

Press When Finished

— 1
I cece
1 1 4

Iterations : 3
Std Error © 2.1836678062871
Deqg Freedam: 20

BEUMNDLE: Solution has converged after 3 iterations

Reference standard deviation = 5.49

High Horizontal Residual : 16 HFEOZ7E&
(Found This BResidual 4 Times)

High Wertical Residual d A GVZFOLL
(Found This Residual 3 Times)

0.o0109 0.00016

Weighting Schemes

0.o010z2 0.007e7

Raw File Data >> Working File : c:\Acams\data\FEL2\FEL2 raw

Theo. Position: 1 2 I Theo. Position - 1 Sl

|ASB # | Faint Name| Paint Mumber | Horz. Angle
1 2 GUZFO04 | 30 113.86134
1 | |GU2FO0E | 30 113.86152
1 GUZFO04 | 30 113.86186
1 GU2FO04 | 30 F13BE145
1 GU2FO04 | 30 NAB615
1 |GUzFo04 |30 31386152
1 [ |GU2FORA |30 38625
:

p

=

;

-

;

Her Resid
-0.000140
-0.000080
0000870
-0.000830
-0.000530
0.000200

| 0.0D00ED
0.000750

|o.oo010

-0 OnnsFn
-0.000040
-0.000040
0.000010
0000010
-0.000080
- O0An

-0 onnoFn
-0LO00F0L

Vor Resid
0.002330
0.000420
0,001 320
-0.000550
0.001380
0.000320

-0 000300
-0.000410
0001120

|0 onzaEn
-0.000340
0.000370
n.on0azn
.0.000060
-0.000420
0000410

| -0 onnsEn
0 O00520

Target
HFEDT70
HFEDT70

[ HFEDTED

|HFED180
HFE 0275
HFE 0275

|HFEDATD
HFE 0370
HFE 0385
|HFED3ES
GU2FO0&
GU2FO0
GLIZFONE
GUZFO0B
GUZFO0C
GLZFONC
| GLZFOND
GLIZENOL

Hor Wat
0.000500
0.000500
0000500
0.000500
0000500

| 000500

| 0.00ns0D
0.000500
0000500

Vor wat
0.000500 1 i resi
0.000500 .o noooooo o
| n.onos0o S |HrEDTan | n.000000 0000130 0000190
0.000500 B |HFED275 0.000000 0.000000
| 0000500 HFE0370 0000240 0.000170
| E EEE:EE g |HFE039S 0000000 | 0.000000
2 |Guzroa 0000220 0.000140
| noootan
0000130
0000130
| 0000130
0000130
0000130
| 0000130

-]
@

Position

000000
| 0000263
0000000
0000234
| nooooon
0000317
0000317
000029z
0000292
| n0003za
0000322

|Vert. Angle
29307391
293.07275
293.07238
106.9274
106.92845
|106.92744
106.92807
106.92938
106.92894
105.92659

|Horz. Wweight ‘Vert. Weight |Dmit Faint _~
0.00050 0.00050
000050 0.00050
0.00050 0.00050
0.00050 0.00050
0.00050 0.00050

Weight Observati

0.000000
0.000000
| n.000000
n.00men
|n.0o0180
0.000180
0.000180
0000170
0.00m 70
0.000170
| n.000160

CONCLUSIONS

With approximately a half man-years of coding investment, ACAMS has combined several disjointed field operations and procedures into a tightly
integrated operation. Additions have been made to the software, which have provided several new and valuable tools to the users. The crews have
commented on the software’s ease of use, the ability to rapidly align components, and conduct other essential alignment tasks.

ACAMS was developed in order to integrate Jefferson Lab’s existing theodolite based alignment software into one package. ACAMS is now the
main tool used by the Alignment Group. The software has given Jefferson Lab a tool that fits it requirements, and traditional alignment operations
while also allowing the group to have the flexibility and control over its development as circumstances dictate.

Future development that includes integration of updated and new equipment, and the ability to customization the software to specific tasks should
make ACAMS a tool that will be used at the lab for many years.

| would like to thank and recognize the alignment group at the Stanford Linear Accelerator for supplying the original code for the bundling program
3DCD, and a particular thanks to Catherine Le Cocq for the use of the WINFIT program. A special thanks also goes out to all the field staff at the lab
for their patience, suggestions and verification of all the processes developed for ACams.

————— Ideal Coordinates ——————————————————————————

0.000500

0.000500 GUZFO0B

GU2Fo0C
GUZFO0D
GY2FO02
GY2FOOB
GY2FO0C
GY2F000

0.000220
0.000180
0.000130
0.000250
0.000240
0.000220
0.000230

Target TheolD

Transfer Files Mow

S0047.03667 -15699
S0046.85389 -12453
S0046.97601
S0047.03594
S0044.79516
S0044.61546

0.00050

0.00050
|0.00050
|0.00050

Halve Weight 0.000500
0.000500
| 0.A005a0
| 0.00ns0n
0000500
0.A005a0
| 0.0nns0n
000500

GVZFO0L
GVZFOO0E
GVZF00C
GVZF00D
GVZFOAL
GVZFOLE

<

Close File

GUZFO04 |30 31386254
|GU2FONL | 30 | 313.36409
|GUZFOE | 30 138655 ]
GUZFO04 |30 3138661 106.9281 0.00050 0,00050 (]
|GU2Fons |20 31386612 1092795 | 0.00050 0.00050 ]

[ |GU2FO0s | 30 1386757 10692879 0.00050 0.00050 O _l;l

4 »

o |0h:ervalion“ idul
ET o o= =] == 2= =] == =] = =]=] =

Ohservation Resi

Weight Qut
Reset weight

0.00050

0.000500 0.000307

| 0.000309

0.000500
0.000500
0.000500

15681

0000500

| Coordinate Resi

Dption 1 | Option 2 | Option 3 I

Panel3

Omit All Points for Current Station

| Coordinate Residules | Ohsenvation Residules | Weight Observation




