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Vacuum Loads on the D-Plate Beam Line

Summary :  In order to do the initial design of the D-plate
vaccuum system a cal cul ati on was done to estimate the out-
gassing load fromthe begining to the end of the D-Plate
beam | i ne. Al so note that as the designs of these devices
beconme nore mature, the responsible person should update

t hese val ues and pass the information on to the vacuum
system desi gners, especially if the new val ues exceed these
presented here.

The assunption is based on the D-plate | ayout as it existed
back in Novenber of 2000. The calculation starts at the
end wall of the drift tube tank and conti nues down through
to the D-plate beanstop. Included in these loads is the
assunption that the H beamparticles re-conbi ne back into
H2 nol ecul es that nust be accounted for by the vacuum
system

material is SS, the out gassing rate is:

~10 torr [L
SS =110  [F——
2
siém
Wre Scanner in Drift tube tank

i} L
OGR,¢:= 1.77210 'Torr 3

Faraday cup in Drift tube tank

i} L
OGR, := 5.58110 ' [forr 3

Total gas load fromend of drift tube tank:
tank := OGR,s+ OGR.
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_otorr L
tank = 7.353% 10

S
Toroid on endwal |l of DTL tank.

_ L
OGR, g = 4.10110 'Tforr £

Beam Positi on Monitor DTL

_ L
OGRyTL ppmi= 1.246710 ° Horr 3

Wl ded bellows - 1 (1.5" OD by 1" ID, style A ends, 2
pl ates per seg, 2 seQ)

Acyff := T1.027ThCKA300N

n[{1.5ih - 1.0ih)°

Aseq = 2 202
SAy 117 Asegt 2[Acyf
SAy 1= 22.968 cm’
OGR_j:= SA, {SS
_g torr [

OGR 1= 2.297x 10
| sol ation Val ve

_10 atm em’

LR,ah/e =210 E'Si

Ayalve = T[2.00n[2.25[N

OGRalve = Avaivd3S+ LRave

_g torr [
OGRgve = 9.273%x 10

beam tube 2" 1D by 221 mm | ong
A = t[2.00h221Mm

A = 352.7cnt

OGF§_221:: ALSS

_ L
OGR 9= 3.527x 10 ° torr e

Vel ded bellows - 2 (2.625" OD by 1875" ID, style A ends, 2
pl ates per seg, 1 segQ)



Acyff -= TL.87ThLBO0MN
SAy 2= Asegt 2[Ry
m[(2.625(h - 1.875in)*

Aseg = 2 2

Shy o = 42.969 cni
OGR ;= SA, 58S

_g torr [
OGR ,=4.297x10

Box - 1 (10.5" x 23" x 6.38") Contains 2 slits,
screen, and w re scanner

Length := 6.38[ih

Width:= 230h

Height := 10.51h

SAyox:= 2[{LengthlWidth+ LengthHeight+ WidthHeight)

SA,o. = 5.874% 10 cnt
OGRox:= SAyp3S

_otorr [L
OGRox= 5.874x 10

_ L
OGR, = 1.77% 10 'torr 3

_ L
OGR; := 7.617 10 ' forr (&
S

_ L
OGRyos:= 6.489 x 10 ° forr 3

Beam tube 3.87 I D by 160 mm | ong
A = [3.870h160Mm

A = 494.1cnt’
OG%_S_lGO = ABS

_ L
OGR g 160 = 4.941x 10 ° torr 3

BPM - 2, 3.87 ID
A = 69.69 [’

phosphor



A = 449.612cn?

3
-1 atm[ém
LReedthry = 110 hT

OGRpm2:= ALSS+ 4L Reedthruy

_ L
OGRpyp= 4.499 x 10 ° torr 2

Beam tube 3.87 I D by 140 mm | ong
A = m[3.870Nn140m

A = 432.337cnt
OG%_8_140 = AIES

_ L
OGR g 140 = 4.323x 10 " torr 2

BPM - 3, 3.87 ID

A = 69.69 [in”

A = 449.612cnt

OGRp\2:= ALES+ 4 Reedthry

_ L
OGRpyp= 4.499 x 10 ° torr 2

Beam tube 3.87" ID by 50 mm | ong
A = t[3.870N50 [Mm

A = 154.406¢n?
OGF%_8_5O = ABS

i} L
OGR g 50 = 1.544x 10 * torr 2

Box - 2 Contains collectors and wire scanner
OGRyox:= SApoBS

_7torr [
OGRox=5.874x 10

_ L
OGR,¢:= 1.26410 “[forr e

_ L
OGRy := 1.23910 [orr 3



Beam tube 7.87" 1D by 470 nm | ong
A = t[7.870nh[470nm

A = 2.952x 10° cnt
OGR_8_470 = AIBS

_ L
OGR g 470= 2.952x 10 ' torr 3

Box - 3, contains farday cup, and x and y harps
OGRox:= SAypdS

_7torr [
OGRox=5.874x 10

assumng the harp is simlar
to the wire scanner.

i} L
OGR, := 5.58110 '[forr 2

_ L
OGRayp = 5.58110 ' orr 3
Beam tube 7.87" ID by 275 mm

A = t[7.87h2750m

A=172%10 cnt

OGR_8_470 = AES

_ L
OGR g 470= 1.72% 10 ' torr 3

Wel ded Bellows -3 (9.5" OD by 18.5" ID, style E ends,
pl ates per seg, 3 seQ)

Acuff = 1[7.83401hCH0OIN
SAy 3= Asegt 2[Acyst

1[(9.5(ih - 8.5(in)
Aseg = 2 2

SAy 5 = 164.482cn
OGR 3= SA, 58S

_g torr [
OGR 3 = 1.645x 10

s
Beam St op Assenbly, Nickel surface

2



r := 100nm

side := J (1000mm)? + (362 nm) 2
SA = ntilSide
SA= 1.1& 10 e’
_ _10. torr L
Ni:=2.3310 “E—
slém

OGReamstop := SAINI

i} L
OGReamstop = 2.749% 10 ' torr E

Based on Martin Shcul ze's cal culation for LEDA, the main
assunption is that all of the H particles reconbine into
H2 nol ecul es after striking the beam stop.

redefine variable A back to anp

A :=amp

current = 2.16710 @&
particles := 1
molecules:= 1

e = 1.6021773810 T

current
Hoart = T e
articles
Hoart = 1.348x s kit
Hpart
Hzpart = >

sMmolecules
H2par = 6.741x 10 —————

mole := 6.023 ELO23 nolecules

J
Rbar = 8.3143%
p := atm
n := 1nole
T:=298.15K

From the ideal gas |aw



n DRbarD-

V=
p
V=24.465L
n[ERbarD-
p:= v

p=1.01% 10 Pa

rate := H2yart Ry

_gtorr L
rate = 2.081x 10

S





