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MICHIGAN STATE

Introduction; SILAC 63 RIS

TN-63-10

Jo t'.rc Mura;y
February, 1963.

FIFECTIVE LENGTH MEASUREMENT FOR

Coef=1.0 QUADRUPOLE MAGNETS

The effective length of a quadrupole magnet can be defined as
| % 3B
LEff"=' o T in one plane
Bgy |
Eﬂf) 0

To fair spproximation the effective length is given by

I'E:E‘f = 11')+a~

wiaere lp ie length of the iron poles and & is the apperture radius.
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MICHIGAN STATE

Introduction : MS67.8 SR

%| M5678 (FLNR, JINR, Dub [P

ZoomIn  Zoom Qut

Target box

ke
Tk30-1500  11k-30.600 2ML-5-2 Limit A kG/A
} } | LU400M U400 L1 7 0.303
Half-Aperture(cm) 3.5 55 6.93 L2 7 0.303
Gradient{G/cm) 1500 600 262.3456342 LO{L2) 2 0.303
Limit{A) 20 17 g L3 17 0196
Adcaerator U400 Limit from Ap. (kG) 5.25 3.3 1.8 L4 17 0.196
- Slope(kG/A) 0.263 0194 L5 17 0.309
Limit1(A) 17 2 L6 17 0.309
s st -Achromaic G toc poe B Slope(kG/A) 0.309 L7 17 0.309
Pas B{Melnikov) 308.627 196.637 303.037 L5 17 0.309
1.000 1.001 1.000 L9 17 0.309
L10 17 0.309
L11 17 0.309
Gradient{G[])/cm) 88.176 35.707 43724 L12 17 0.309
Slope( kG/) Melnikaov 0.309 0196 0.303 L13 17 0.309
Limit(kG) 6.2 33 18 L14 17 0.309
L15 17 0.309
Length{m) 0.3 0.3 0.3 L16 17 0.309
LengthEffim) 0.3315 0.3495 0.3624 L17 17 0.309
LengthEffim) Length + 0.9 * HalfAperture L18 17 0.309
L19 17 0.309
Limit{A) 17 L20 17 0.309
Limit from Ap. (kG) 255 L21 17 0.309
L22 17 0.309
Melnikov
— 2ML-5-2 1833 kG TA2A
Coef=0.9 6 66A
kGIA A
0.266 6.89
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MICHIGAN STATE

Intreduction : NSCLL #1 (A.Zeller) RARELERN

RPN

Courtesy by Mauricio

Based on drawings [ Reference: A. F. Zeller et. al., Adv. Cryo. Eng., Y. 1998, vol. 43, A, pages 245-252,
Warm Leff=
Effective Pole tip bore L+
Iron length| length radius radius  |Multipoles coef *R

Type N . )
Type V%% Lyoke[m]  R[m] type at [m] [m] [m] [m] coef
A 1 0.6500 0.132999 QA 4 0.65 0.723 0.133 0.100 no 0.55
B 2 0.3250 0.149987 9] 12 0.325 0.400 0.150 0.100 yes 0.50
C 3 0.7151 0.149987 ac 4 0.715 0.730 0.150 0.100 yes 0.50
o 4 0.3810 0.210033 an 2 0.381 0.486 0.210 0.170 no 0.50
E b 0.6250 0.149987 QE 2 0.625 0.700 0.150 0.116 no 0.50

—

Coef=0.5
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MICHIGAN STATE

Intreduction:: NSCLL #2 (Tiransportfile) Ay

e o S

1 2 3 4 9 5 6 10 (Leff-L)/2
N COSy Block name Kind of  Start Rapp{cm) Length DriftMode L eff(m)  Quad
or Block (m) R(m)* (m) Angle(-)* Len(m)* label RealL dL_g/2 dL_drift dL/2_sum
1 tuning Dipale 0 3.00% o +0.0* 0.00*
Mauricio  0.23122  0.445011
5 D2 Dipole 11.812 3.09*% 243 -45.0% 243%
D2-T4 Mauricio  0.36529 0.534934
Scheme 0.229644
26 S215 2052 Drift 14.242 0.5525 standard 0.6050
27 Q053-4TA Drift 14.795 15 0.43 multipole 0.43 B 0.3250 0.0525
28 S216 2054 Drift 15.225 0.1699 standard 0.2818 0.1119 0.1060
29 Q055-4TB Drift 15.334 15 0.732 multipole 0.73 E 0.6250 0.0535
30 saL.7 2056 Drift 16.126 0.1759 standard 0.3083 0.1324 0.1260|
31 Q057-4TC Drift 16.302 21 0.526 multipole 0.53 D 0.3810 0.0725
32 s218 z058 Drift 16.828 0.6578 standard 0.7303
Scheme 0259512 0.725162
T4-F2. Mauricio  0.46565
33 Image2(059) Drift 17.486 o suTS

Based on drawings Reference: A. F. Zeller et. al., Adv. Cryo. Eng., ¥. 1998, vol. 43, A, pages 245-252.

)
Warm A1500 Leff=
Effective | Poletip bore TRAMSPORT L+

Iron length|  length radius radius  |Multipoles file coef *R

|
Type T:e':’e Lyoke[m]  R[m] type at. [m] [m] [m] [m] L eff m | Coef (2/m))

A 1 0.6500 0.132999 QA 4 0.65 0.723 0.1332 0.100 no 0.748 0.74

i 0.3250 0.143987 aBe 12 0.325 0.400 0.150 0.100 yes 0.43 0.70

3 0.7151 0.149987 ac 4 0.715 0.790 0.150 0.100 yes 0.812 0.65

4 0.3810 0.210033 ap 2 0.381 0.4586 0.210 0.170 no 0.526 0.69

0.625 0.700 0.150 0.116 no 0.732 0.71
—

average 0.70
median 0.70

] 0.6250 0.149387

=

Coef=0.7
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MICHIGAN STATE

@ ] UNIVERSITY
@ Introduction : NSCIC #3 (Eff: length meastrements): 2sacs s

[ Sy

- ol .
R KT

Courtesy by Daniel

1
|
0.74 :
_ | .
0.75 0732 _ N ____ Size E
0.747 = 1 —-—-—-0.73_ . =<
0.74
. £ 0.72 1 . i
radius = 3.66§22 cm
0.73 0.7 - 0 radus = 5.8841 cm
' O radius = 8.11022 cm
1
|
0.72 0.704 I
|
1 0
| [ : [ [ [
0.0 . . . . . . . . . 0.0 05 IIO 15 2.0 2.5
T
0-82 A1900
TRANSPORT
0.812 _ | e
0.81- Iron length
Type [m] L_eff [m]
0.748
0.80 A 0.65
€ 0.325 0.43
0.79 C 0.715 0.812
D 0.381 0.526
0.78 E 0.625 0.732

It looks like the Effective lengths at
0.0 05

1 T were used in the TRANSPORT file
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MICHIGAN STATE

Introduction : SHELLS (FLENR=JINR) LI Xk

Courtesy by A.Popeko Used in simulations:
LO =310; {Length of quadrupaole iron in mm} ef
. . LOeff =380; {Effective length of quadrupole in mmj} 0.7
6 identical quads
Coef=0.7

Q1 (pole 4) effective length on R rel.=0

4000 1 B, kG  Leff,mm
202 1.08 382.55
3500 303 1.615 381.7
505 2.68368 380.45
707 3.7504 381.3
3000 909 48124  382.25
average  381.65
2500
w
Leff,mm
g 2000 N
0 (00800 1 O 1 O L8 W o S o
3825
1500
382
1 000 3815
“““ 381
500 3805

3B0
10 15 20 25 30 35 40 45 50

II;‘II“I‘II‘III'III ‘Il
1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
L (mm)
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MICHIGAN STATE

Introduction : SHELLS (FLENR=JINR)

AEQAOA |1ttt e R i

Courtesy by A.Popeko Used in simulations: LQ  =310; {Length of quadrupole iron in mm} Xs/
LQeff =380; {Effective length of quadrupole in mm} 78

Q6 (pole4) eff. length Q3 (pole 3) effective length Coef=0.7

4000 e

=200.1A

3500

3000

2500
w
(H 2000
[a8]
1500
1000
500
LI L N LN NI B I Trrrrrerrs Tr I T T[T rrrrrrrr[rrrrrrrrr[rrrrerers TrIrrrrrr TrrrrrrTTr] 0_
1100 1200 1300 1400 1500 1600 1700 1800 1900 200 0 100 200 300 400 500 600 700 800
Q6(pole3) eff. length
4000
2000
1800 - 1771930 3500
1600 3000
1400
2500
—. 1200 —_
B 66 2000
2 1000 =
m m
800 1500
600 1000
400
500
200

' . . o ;
1000 1100 1200 1300 1400 1500 1600 1700 41800 1900 20( 500 800 700 800 900 1000 1100 1200 1300 1400



MICHIGAN STATE

Quadrupole effective lengths i EISES Ll

LIS E
-
' — Magnetic Multipole Settings Block zettings. Infarmation
||QU.-’-'«DruEDIe A SEXTupole Black length 03 m
L_eff [effective length] 038 m Current [Real] Brho-value I—
mods;. sCalez [e=0.78] far the setting fragment Ut T
B (field at pole tip] || 451378 u kG Sefting fragment [ 255Rf20+
Radiuz [half-aperture] | g 9 cm \
Multipole fixed Brho-value 074779 Tm
corresponding ta the setting fragment  Fi coirent value |
W Calculate 2nd order matrix elements B(l] cahbration |
W &llow remaote matrices recalculation | +852 06 &
I —if Brho-value haz been changed then g e N s
" na actions £ Calculate Optical r%\ v OK
' recalculate autamatically B [fields], keep the matix [Fecomended] Quad 1: multipole effective length l %
" tecalculate automatically the matrix, keep B [fields) i Edit optical matric \ X Cancel Matel

Effective length iz uzed for
" Equal to Block Length [L] optical matrix calcualtion,

\ Block length iz uzed for

tirme-of--fight calculations

7 Set manually by user

@ Calculated : Leff = L + a*coek

where
"L": block (physical] length [m]
"a": half-aperture [m)]

coef =| 07778

recommended
vaule is 0.7

Meighbaour blocks have to be diifts. Their effective
lengths will be recalculated in order to compensate
thiz effective quad length.

A1900 extended configurations will be rebuilt soon
Using Effective quad lengths

" Obtained from calibration file Leff= (E]
Will be done soon

| ,/Oklxourtl?Her

OT, 11/14/14, East Lansing



MIC HI(J N STATE

Quadrupole effective lengths i SISE EIZILIEE

DS1Q

r Kind of Drift [or Multipale] block ~ Optical block properties and data——

¢~ BEAM-LINE block. Monrdispersive optical black. Length [physicall = I 0.07 J

Uszer can change the optical matri< values.
ERUISE Effective Iength =[Toos

STANDARD DRIFT black a3 in the N i D .I:t | d | D .I:t
anzport code, Use this mode for a long {&} gilt?:;?te I rl u a. rl
etector. The Optical matris is determined matrix )

iby the code. .I Cut(Slits) & Acceptances

MULTIPOLE [magnetic Duadupole + G Optical matrix |

Sextupole]. The matnx can be calculated .

" az in the Transpart code with using block {‘&}i Settings |
parameters [radiuz, effective length,
magnetic field]

eQUADRUPOLE [electrostatic]. The matrix — Show in the "Setup” window
" can be calculated with using black {3} Settings & B |—T-||

General setting of block |

parareters [r.V.g.L] Quad
- -,
el Kind of Drift (or Multipole] block,  Optical block properties and data
Do not forget to recalculate the
 COK I X Cancel | Optical matriz if you changed | ¢ BEAM-LIME black. Non-dispersive optical black. Length [physical) = | 03 m
the DRIFT MODE! User can change the optical matriv values. .
Effective length = IW m
STAMDARD DRIFT block as in the il
Tranzport code. Use thiz mode for a long Calpulate
fal . s - {%} Optical
detector. The Optical matri= is determined e
by the code, Ll ®7 Cut(Slts) & Acceptances
MULTIPOLE [magnetic Quadrupole + 58 Optical matrix |
& Sextupale]. The matrix can be calculated
* az in the Tranzport code with using block . |
parameters [radius, effective length, General sefting of block
magretic field]
elUADRUPOLE [electrostatic]. The matris ) — Show in the "Setup” window
" can be calculated with using block {‘&} Settings r L - r 5
parameters [r3.ag.L) Block length
" Brha value — Optical block properties and data—
Do nat forget to recaloulate the i+ B (filed) value  [for multipole) erzive optical block. Length [phusical] = I 027 m
: o i values.
v oK | X Cancel | DDtICS:EMSE‘ITFI_fl_PﬁLSBP&?nQEd £ | [current] value  [for rmulipole] i s Effective length = I 0z m
) tho=1"0.7478
= e n e = e for a long {%}gzlt?:!?e
tector. The Optical matrix is detemnined matric )
by the code, .I Cut(Slits) & Acceptances
MULTIPOLE [magnetic Quadrupole + 58 Optical matrix |
Sextupale]. The matrix can be calculated )
. . " as in the Transpart code with using block {‘&} Settings | General seting of block |
U Quads with calculated effective lengths should be et sl lisdive = :
surrounded by non-zero length drifts _ _
ellUADRUPOLE [slectiostatic]. The matrix — Show in the "Setup” window
" zan be calculated with using black {‘&} Settings &
++ i i H parameters [r.a.L) Block length
U LISE** checks for drift blocks existence and for their new  Biho vale
positive effective length values Do rotfogetorecakias e | ( Bledvae  ffor muiipok)
 OK I X Cancel | Dptmﬁ:?g;‘r&?ﬁ%gﬁngw £ | [current] value  [for rmulipole]
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MICHIGAN E

Effective values in the Optic Setup:dialog

'
R )

The char “c” denotes calculated value

| Quadrupoles and dipoles fast editti =)
Block, | GivenMame | Start(m] | Lengthim] | BOKG] | Br(Tmjcomsr. | Dt an | Rappiem)#R. ] L effml#L dipimll 2 nd order | CaleMati#Z-0 | Angécc AppsSits | COSY link | SE »
turiing 0.000 0.0001 24926 *0.7478 0.0 * 3.0000 * 0,007 no *i24 ERES - s [ [
5 [ Dift DTS1 0.000 0.3500 standard - HY - - [
| E Dorift itz 1 0.350 0.0000 SLITS - - HW - e
. E Dorift DS 0.350 0.0700 standard c_0.0350 - HY - - e
@ Corift Quad 1 0.420 0.3100 +4.5138 0.7478 QUAD 3.0000 c_0.3800 yes 1 - HY - - 8
E‘ Corift dgigh 0730 02700 standard c_0.2000 - HY - - 2
@ Dorift Quad 2 1.000 0.3100 41172 0.7473 aual 9.0000 c_0.28300 no 1 - HY - - [
E‘ Cinift doigk. 1.210 02700 standard o 0.2000 - HY - - e =
@[] rift Quad 3 1.580 0.3100 +2.0125 0.7478 QUAD 9.0000 c_0.3800 e 1 - HY - - e
[5 O]t daic] 1630 [5515 il Bl T . . |
’E ElecDip C1 2442 0.6532 ~84 - Hv HY - E
E‘ Crrift de1dl 3m 04229 statdard - HY - - e
E Dipole D22 1 3.524 0.6230 +1.6206  *0.7478 *22.1 *1.E1EE * 06220 yes *i24 = = = - E
E‘ Corift ddlsy 4147 0.3054 standard - HY - - g
@Dlift glits 54 4,452 0.0000 SLITS - - H- . e L4
E‘ Dt dewd2 4.452 03054 statdard - HY - e
’E Dipole D22 2 4757 06230 -4 6286 +0.7478 =221 “1.6166 *[0.6230 yes “ 84 - - E
E‘ Crrift dd2c2 5.380 04229 statdard - HY - - e
E ElecDip C2 5.803 0.6532 * 24 - Hv HY - E
E‘ Cinift dogd B.463 05515 standard o 0.51ES - HY - - e
@ Dorift Quad 4 704 0.3100 +0.6284 0.7473 aual 9.0000 c_0.28300 yes 1 - HY - - [
E‘ it doigh. 7324 02700 standard o 0.2000 - Hv - - E |5
ar o \—— | »
— Selected block —&ngular acceptance (mrad)— | — Inside Aperture ] ————| —Slits [mm] after this BLOCK —— | [~ 1-st arder Matrix Elements
l Dizpersive [Dipale] LeEl:jotEk[m] {Q‘:‘a Selected Block Edit Use max  Use Use h Plot |

00001 6% Mutipole Edt Horaonal 2| o s a o Vi |
o Wertical £ I r ¥ I I r Y I I r = ]
Block name = Ituning th?snlgltocak t[ﬁ_:] .I Cutts (Acceptances) | ’, Shape————————————— ’, Shape——— " Shape———

Let call automatically [

EhargeStateE-Q]:l o I 0,000 v Optical Matric | Rectangle (~ (+ Ellipse Rectangle ©©  {* Ellipze Rectangle &+ (" Elipzse W CQuit I ? Help |
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Multipole: Quad 1

Block settings, Information

I — Magnetic Mulipale Settings

corresponding to the setting fragment

¥ Calculate 2nd order matrix elements

¥ Allow remaote matrices recalculation

Fix current walue |

e ——
Blll calibration |

[ +g52064

||BU.~’-\Drupo|e SExTupole Elock length I 0.3 m
L_eft [etfectrve length] 033 m Current (Reall Brho-value I—
Al I for the zetting fragment DO Tm
B [field at pole tip) | 451378 0 kG Setting fragment | Z55RF20+
R adiuz [half-aperture) I 9 9 =]
Multipole fiwed Brho-value 074773 Tm

A=

" rio actions

r if Brho-value has been changed then

\ g Recalculate Bfield) for the fragment cument Brho

& recalculate automatically B [fields), keep the matis [Recomendel]

" recalculate automatically the matrix, keep B [fislds]

,/oxl

4  Calculate Optical matrix |

X Cancel |

& Edit optical matrix |

OT, 11/14/14, East Lansing
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= filed calibratior

-

| 45138 kG v
' Calibration file | i

ol | BE2064 g £

‘ "  Accept valus & Exit I x Quit |

i -
Calibration file I [

View file

EE! Clear |

~ Mate

(1.cal

Calumns = I 2

 OK | XCancell
Hows=| 21

The calibration file iz in A5CI format. The first ine containg
2 integer values describing the structure of the file -

1. Humber of columns [either 2 or 3]

2. Mumber of rows [calibrated points)

The next lines are the calibration data.
The Columns can be separated by a Space. a Comma ar
a Tabulation. Usger can put comments after the data,

gt column; the Currert (1] required
2nd - Magretic field [B read) from MMR  required
3id: zet Magnetic filed (B zet] optional
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