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Kinematics of Sl pion (E12-13-007)

i 0, | 8 | Dmag Bdl, Dinag™ angle
m m Calo, m range,
degree
A X |1057|10.27 | 157 0.3 3-1.57
B X [16.20 | 11.70 | 1.57 0.3
C |12.44|1538 | 157 0.3
D | 793 | 2415 | 157 0.3 1.43 4.7-11.1
E |16.57| 1565 | 1.57 0.3 1.43
F |17.23|17.84 | 157 0.3 1.43

X — SAM configuration is finalized. We checked 4(5) out of a total of 22 configurations.
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Kinematics of DVCS (E12-13-10)

#16 v | 8 | Deaom | Bdl, Dmag~ | @ngle range,
Tm Calo, m degree

3(=B)| 16.2 | 11.7 3 0.3 1.43
5(~C)| 12.4 | 15.3 3 0.3 1.43

7 | 217 | 117 3 0.3 1.43

8 X | 16.6 | 15.6 3 0.3 1.43 X

13 | 63 |279] 6 0.3 4.43 . 3196
16 X | 6.3 |17.3 6 0.3 4.43 * .

range of angles: 68 cm / 300 => 12.8 degrees
range of angles: 68 cm /600 => 6.5 degrees
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Kinematics of WACS (E12-14-003) /Pion

# 10, (0, Duag | Bdl, |Dyey| Dpgg- | Bdl, Tm/
,m Tm m Calo, m | D,-Calo,
M

4A | 14.2 | 40. | 2.45+0.2 0.3 9.0 6.15 0.3/(9-1.57)
1

4B | 179 | 33. | 1.65+0.2 0.4 7.0
I

4C [ 225 | 27. | 1.65+0.2 0.5 5.0
8

4D | 26.9 | 23. | 1.10+0.2 0.6 3.5
I

4E | 34.0 | 18. | 1.10+0.2 0.6 3.0 1.7 0.61 Tm/ 1.68
9

5A | 11.0 | 41. | 2.45+0.2 0.25 11.0 9.3-12.7 deg
I

5B | 1348 | 35. | 2.45+0.2 0.35 0.0 NPS meeting August 4, 2016
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Parameters

1. Field integral from the target to NPS ~ 0.58 Tm, for the main coil: 1050A, 140 kW
corrector coils ~ 500 A, 20 kW

1. Field integral along the beam line from the target to magnet middle
Goal is a low transverse BdL, below 1 milli Tm -> OK (see Rolf’s)
after tuning of the corrector, there is some field at the target and before it.

3. Field integral along the HMS central trajectory from the target to Q1

Goal is to have BdL below 1 milli Tm - > could be hard to do even with
the cone on the snout (t=5 mm). May need Q1 in the model.
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What are the requirements?

1. A'low energy tail for the thin target case, P, = P_b x 2t/3 (E_/E,)?

cut

It would be great to have E_ . = 300 MeV => 0.05% of beam power

cut
BdL =3 cm /30 m * [3 x 108/300] = 102 Gauss cm = 1 milli Tm (Rolf’s)
2. HMS optics aberration for 3 GeV/c and BdL =1 x 103 Gauss cm (Rolf’s)

80 ~ 300 x BdL /3 x 10°=0.1 mrad
vertex shift ~ < 0.5 mm?
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FLILE * wye&s

Kinematics “A” for pion

_ Track has curremt = 1 0

# 0, | 9 | Dmag Bdl, Dinag™ angle
m m Calo, m range,
degree
A X |1057| 1027 | 1.57 0.3 3-1.57
Opera-3d = |
Model | Graphs | ]
A0AA201E 17:41:65 i
I
= — |
|
TR I

NPS meeting August 4, 2016




Kinematics “A” for pion
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Kinematics “A” for pion
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Opera-3d = LINE
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Kinematics “A” for pion
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Kinematics “16” for DVCS

0 Y ee Dcalo’m
Tm

Bdl, Dmag-
Calo, m

angle range,
degree

16 X

6.3 | 17.3 6 0.3

4.43

Opera-3d > LINE

Integral: -4374. 62

Opera-3d > THREED OPTION=CGETWIEW | THEEED OPTION=SETWIEW ROTX=30 RBOTY=0_0001 ROTZ=0_0001
EUFFEDR="'Line' X1=0 XE=X1 ¥1l=0 Y=¥1 Zl=0 Zz=170 NP=10000 | DATALINE OPTION=CREALTE
BUFFER='&VF_PLOTEUFs' MINK=* Mi:ld=* NAME='Newline_ z' HKCOMNPONENT=distance
YTCOMPONEMNT=Ex*cos(13_3/57_32)+Bz*=sin(l%.3s57.3) INTERPOLATION=LINEAR GRAPH='Default'
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Kinematics “16” for DVCS

THTERPOLATION=LINEAE CGRATH=T
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14

Kinematics “B” for pion
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Kinematics “B” for pion

NAME="'NewlLine' XKCOMPONENT=distance YCOMPOMNENT=Ex*cos(ll.29/57_ 3)+E=*sin(ll.29/57.3) INTERPOLATION=LINEAL GRATPH='Default'
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Kinematics “8” tor DVCS
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HCOMPOMENT=distance TCOMPOMNENT=Ex*cos(lZ.3/57.3)+tBz*=sin(lz.3,/57.3) INTERPOLATION=LINEAPR GRAPH='Default'
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Kinematics “8” tor DVCS

SAM-kin-8.0p3 - Post-Processor

File Edit Y“iew Options Fields Integrals Trajectories Tables Conductors Command Files  Windows  Help
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Integral: -663.753

Maximum: £5.5011 (X at maximum: 16.083)

Minimuam: =-1Z1_777 (X at minimuam: 70.5ZE5)
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HCOMPONENT=distance YCOMPONENT=Ex*co=(1Z. 3/57_ 31+Bz*=sin(lZ_ 3s57_.3) INTERPOLATION=LINEAR GRAPH='Default'
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Kinematics “8” tor DVCS

ik SAM-kin-8.0p3 - Post-Processor i m]
File Edit “iew oOptions Fields Integrals Trajectories Tables Conductors Command Files  wWindows  Help

sgesd »|EETRRIR [-|ro/[k 0000 [lecasS\NFRIRI=2R IEEE
@+ -x + v +z -z [@[D[ 2= D=0 @A & IR

Zonsole g
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Opera-3d > TRACK OPTION=PARTICLE MASS=1 CHARGES=-1 BEAMCURRENT=1 WOLTS=1_0E+07 X0=0 ¥O0=0 Z0=0 THETA=0,PHI=0,PSI=0 STEP=1 NSTEP=300 TOLERANCE=0.01 FILE='test'
ETATUZ=0LD PRINT=TEZ DISPLAT=YEE

Opening file for reading: test.tracks

Track has current = 1.0

Opera-3d » TRACK OPTION=PARTICLE MAZZ=1 CHARCEZ=-1 BEAMCURRENT=1 WOLTZ=1.0E+02 X0=0 T0=0 Z0=0 THETA=0,PHI=0,P2I=0 EZTEP=1 NETEP=300 TOLERANCE=0.0l FILE='test'
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Opening file for reading: test.tracks

Track has current = 1.0
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Kinematics “8” tor DVCS

BdL variation for 0.5 degree

HCOMPONENT=distance YCOMPONENT=Ex*cos(lzZ.3/57.31+B2*sin(lZ_3s587_.3) INTERPOLATION=LINEAR GRAPH='Default'

Integral: &&l.374

Maximum: 131.95Z (X at marximum: 39.8815)

Minimuam: -265.27Z (¥ at ninimum: 71.488)

Opera-3d = SET HLOCAL=0 YLOCAL=0 ZLOCAL=-157 PLOCAL=0 TLOCAL=-1Z.8 SLOCAL=0

Opera-3d = LINE BUFFER='Line' XKl=0 XZ=X1 ¥1=0 YZ=¥1 Z1=0 ZZ=15&6 NP=10000 | DATALINE OPTION=CREATE EUFFER='aVWF_PLOTEUF&' MIMNK=* MiXx=* NAME='NewlLine 5'
HCOMPONENT=distance TCOMPOMNENT=Ex*cos(lZ.&8/57.323)+Bs*sin{lZ.8/57.323) INTERPOLATION=LINEAR GRAPH='Default'

Integral: -Z40.411

Maximum: 127_971 (¥ at marximum: 32_308)

Minimum: -2593.343 (K at nminimum: 72.23)

Opera-3d = I

Model  Graphs |
araph Chjects

=l araph Objects
| ElLines

- MNewLing

- MewlLine_1

1o = = Beam: + 662 Gauss-cm
B e Beam+0.5%: - 240 Gauss-Cm  |latis
EDEFault 3

-~ MewlLine
- Newline_1
- Newline_2
- Newline_3
- MNewline_4

LA —

= MNewLine

= Mewline

= MNewLine

Cption Walue

(=1 Background

- Colour ‘Whike
- Border Colour Y'hike
- Image File

(=1 Title

- Display Wes

- Texk Title 7

- Font Tahoma, 1Zpt B : O e ra
- Colour M Glack 4.
5

~Alignment Mode  Align Centre : : ‘ imulation software
= Legend T T T T T T T T T T I T T

- Display Yes
- Posikion Right J 0 a0 et 100 150
il istance

- Hrriznnkal Positinn 0.58
19 NPS meeting August 4, 2016




Magnet design/procurement
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HMS-beam line

Pion — “A”, HMS at 10.27
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HMS-beam line

Pion — “A”, HMS at 10.27
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HMS-beam line

Pion — “B”, HMS at 11.70

\_‘y/’
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Magnet design plans

1. Large coil: a detailed drawing is competed (P. Medeiros)
2. The main yoke: magnetic design is finalized. Detailed design could start.

3. Option with an additional air-core corrector on the beam line could help
reduction of the field on the target. Partial length cone in HMS?

4. A pipe problem at 10.27 angle of HMS — a low cost pipe is a bit too wide.
5. From Rolf: adjust cone length, keep field on the target as low as possible.

6. A post magnet beam line: a corrector + pipe requires some magnetic design.
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