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Coll Parameter Summary

ST [ g0 | Rron | Famp | 5, | e |
12-May-03 | (1. (T/m) | (mm) (mm) (mm) | (mm) (A)
AS1 : 951~1059 | 630~933 | 303 : 1120*
AS2 : 115.4~119.0 | 1035~1381 | 346 : 1120**
AS3 : 05.1~105.9 | 1474~1590 | 116 : 1120**
SCQ 18744 | 951~108.1 | 961~1457 | 496 400 460
(Elf:?)) 8:8‘512 1085~111.8 | 633~1307 | 674 400 (45905_;
VCD 0059 | 111.9~1135 | 904~1514 | 610 380 24
SKQ 0937 | 1136~1152 | 954~1464 | 510 400 45

*Best estimate as of 22-May-03. Previous was 1140 A.
**AS2 and AS3 arein series with AS1 but can have their own independent trim currents.
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BEPC-II Anti-Solenoid Design Sup

Parameter Summary

Magnet Division

1/ BES-III Detector with Anti-Solenoid
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lmain = 1120 A

/32 turns
260 turns
280 turns
1272 turns
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BEPC-I1 Anti-Solenoid Layout Sup:
& Wiring Schematic -

Left Side Right Side
AS3L AS2L ASI1L AS1R AS2R AS3R
— —
AS3L AS2L ASI1L ASIR AS2R AS3R
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BEPC-I1 Anti-Solenoid Requirements Magiet

I Trim circuits will a
anti-solenoid com

low fine tuning of the
pensation scheme as

well as left/right ac

justment.

| But given skew-quadrupole winding, is
fine tuning really needed? (Need answer

from IHEP.)

| And if needed is #/-65 A enough? (Need

answer from IHEP.)
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Anti-Solenoid Longitudinal Sups -

Force Diagram WS

Left Side Right Side
AS3L AS2L ASIL | ‘ AS1R AS2R AS3R

X Net Longltudlnal force on right and X\
/ left sides is equal in magnltude and N
support  OPpoOsite in direction since current g,
rpoint  flows with the same handedness on  point
right/left sides but the BES-IIl radial

field reverses on right and left sides.
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Anti-Solenoid Longitudinal Sn:llpe
Force Calculation g

Integration over region 18

A83 Total current (integral J ds) = 313547.9999
160.0— r & ds) = 39.2030994 18

Integral of potential (integral & pi

gtored energy (integral pi*r A.J da) = 5154.4106&71
Z [cm] 18 Stored energy (integral pi*r B.H ds) — = 383.8888469
Force (integral Zpi r JxB ds) =(-1024646.047 ,-1834.41408)
150.0 q r
— — — : Integral of Z*PI*R*J*BR = -1636.41408
— X Integration over regions 16 to 17
F — 140.0—
J B d V ] Total current (integral J ds) = Z91923,999%
=)
Integral of potential {integral Z pi r A ds=) = -0.00434887 16—17
1300 17 Stored energy (integral pi*r A.J ds) = -0.57622498
’ Btored energy (integral pi*r E.H da) = 115.1053&807
iASZ L Force (integral 2pi r JxB ds) =({-1032115.023,-123.274303)
1200 ] In‘i:egral of Z*PI*R*J*ER — = -1Z23.Z74303

] ] 16 Integration over region 15
ongl “ Ina orce 110 O_ Total current (integral J ds) = g1%008.9997 15

Integral of potential {integral Z pi r & d=) 153.0181385

— Ztored energy (integral pi*r A.J ds) = Z0274,90335

@ 1120 A = 10 kN 1000 Ztored energy {(integral pi*r E.H ds=) S8, 5981522
Force (integral Zpi r JxB ds) + =(23415.15892,12241.2151a)

Integral of Z*PI*R*J*ER = 12241,2151¢

(2300 Ibs) [ |as1 S
ASl Integration over regions 15 o 18
Total current {(integral J ds=) = 14Z4480,999 Sum
80.0 15 Integral of potential {integral Z pi r & ds) = 192.216889
@ 1250 A = 12 kN dtored energy (integral pi*r A.J ds) = 25468.73779 15_18
ftored energy (integral pi*r E.H ds) + = 1487.59238
0 Force (integral Zpi r JxE ds=) ={-19944 9112, 102Z81.52&77)

(2600 Ibs) tategral of ZTELTRIITER = 10281.5Z&77
] | | | | |

| |
10.0 12.0 14.0 16.0 18.0 20.0 22.0 24.0

R [cm]
Component: 2*PI*R*J*BR
|—30?16.38 109?;.?63 32911.91I
[ [ |
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—
B Torque on Current Loop
— — —
I=1AXxB T,
=
I Thereisanet torque on adipolein asolenoidal Fend+
field (but not on quadrupole due to symmetry). k2 i
I Magnitude of torque is Ipipole - Aproj * BBESIII- Low Field "
Region

I Even though anti-solenoid changes the field seen (blue)
by the dipole, a net torgue remains on cold mass!

~ ~ Anti-Solenoid g
Page 8/ 11 Tani = - Taesan i

— — —
TDipoIe = Ugesiii + Uani =0 means that




Calculation of Torque on Cold I\/IassSNLI'P Icting

Dueto the BES-III Solenoidal Field

Take Bges. to be 1 T uniform field then...

Casel: Vertical Dipole Corrector (VDC) Apyoj = 59.5 m?

For lop = 24 A, torque Is 1430 N-m (1050 ft-lbs) and
Imax = 65 A torgue Is 3870 N-m (2850 ft:lbs)
In the horizontal plane.

Case2: Horizontal Dipole Corrector (HDC) Aproj = 26.6 m2

For lop = 50 A, torque Is 1330 N-m (980 ft-lbs) and
Ivax = 65 A torgue is 1730 N-m (1280 ft:|bs)

In the vertical plane.
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Calculation of Maximum AIIowabIeSh;IJp
Torgue and a Strong Warning agnet Divis

With VDC and HDC both at 65 A, can add torques In
quadrature to get:

J38702 + 17302 = 4240 N-m (3130 ft-Ibs)

But must be sure that HDC (1.e. SCB) Is never run at 550 A
with the BES-III Solenoid turned on (e.g. Synrad mode)!

In that case we would have 550 A-26.6m2-1T
= 14,600 N-m (10,800 ft-lbs) from HDC!

Note: If the anti-solenoid were on, then once the
cold mass gets out of line the torque would
Increase due to mutual repulsion with BES-III.
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Current Force and Torque Summary

| Need decision whether to provide trims for
later anti-solenoid fine tuning (Ok to omit?).

| Have assumed 1250 A, 550 A and 65 A power

supplies (see G. Ganetis talk) for calculating
forces and torques (Are these values ok?).

| Checked that support at endcan is adequate?

| Must interlock SCB current with BES-III to
avold accident (Or make stronger supports

with increased heat leak?)!
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