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A Basic Design of IR Vacuum system

Y. Suetsugu, KEK

o Possibility of a pumping system without in-situ
baking at z < L*
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O-th draft of IR region (A. Seryi)
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:I e Apertures typically =1cmin
™ BPM, strip-line incoming beamline, and
= a r=1.2cm+0.08cm*Z(m)
I in the outgoing beamline
| | kicker, strip-line
» Be-SS conneclion is permanent
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e Required pressures
—Forz<L*:1~10x107"Pa(=1~10nTorr)
— Up to 200 m from IP: <1x10-7 Pa (= 1 nTorr)

(by L. Keller, 15/8/2007)
Focused here

SS part
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e The first consideration by O. Malyshev (2007/8/16)

Be part TiZrV coated QDO cryostat QF1 cryostat
] = cold bores, 2K cold bores, 2K
/ ] ™ ’—imv V\ !T! m
02m | || D A% - A i
Tz:4m Tz:7.3m Tz:9.3m Tz:12.5m
p ~4m

»
»
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e The first consideration by O. Malyshev (2007/8/16)

e However,

« Dangerous to the detector circulit.
* Mechanical strength?

 How about a system without in-situ baking?
— Is it possible?
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ilp Pump system_1
e Assumptions

— Pre-baking before assembling should be done.

— The chambers should be treated carefully after the

pre-baking to avoid any contamination.
— Water should be kept away as much as possible.

— Thermal gas desorption rate without baking:

« After 10 hours evacuation:
CO: 2 x107 Pa m3 /s/m? (~ 2 x101° Torr | /s/cm?)
H,: 2 x10°° Pa m3 /s/m? (~ 2 x10° Torr | /s/cm?)

« After 100 hours evaculation (after 4 days)
CO: 2 x108 Pa m3 /s/m? (~ 2 X101 Torr | /s/cm?)
H,: 2 x107 Pa m3 /s/m? (~ 2 x101° Torr | /s/cm?)

» About 20 times larger than those after baking (O. Malyshev)
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e Assumptions

— Distributed pumping to effectively evacuate these
conductance-limited beam pipes

— Use NEG strip : ST707 (SAES Getters), for ex.
ST 707/CTAM/30D Strip

Typical Sorption Curves
Pumping Speed [cm"3/s ¢m™2) After some saturation

10000
- H,:1 l/slcm?

~  ~ 600 I/s/m
\\ H2

100l I
/30 mm - S
CO:0.1;l/s/cm?

s SR BN
N I N I\l

St707 NEG strip

co

—

P

e S
\\I\ N
10 NN L .._..._L....I.LHJII. S ool NN
0.0001 0.0010 0.0100 01000 1.0000 10.000

Sorbed Quantity {cm™3 Torr/cm™2)

Activation : 480 C x 45 min
Surption : T= 26 C P« 3E-6 Torr
Ref. M.FEPT.0004 Rev.0 Jan 5, 1994 PE b
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e Assumptions
— QDO = Cryopump (at T = 2 K2))
— Pumping speed

Pump system_3

A: Area

Peq: Equilibrium pressure
m: mass of gas molecule
T: Temperature

Cq: Sticking coefficient

1_ P, [T KT T
S=-VAC 1-— | —t= /—ACg 1% |
4 P\T, 27m P\T,
- ; ] s B
Peq << P D-__: E' i }"-: . Ellfr’f “ Ejuq'a*#"':ﬁ.lﬁl
- Cg — Ol E w106 |— _J____.-"':"HFFI 11V v ! _ !a"."?’ § 'E:L.Tu_g:
— As afirst approx. ' =} s\ A R ne
- SH2 — 3.6 mS/S/mZ (% 1 1 '2;1.»"’;: / e ,I;-‘r -!,-,-H:{r(}":-llm-l
=036 I/s/cm2 & wiw A T
_lfr=10mm,  E sfw Ao A
Sy, = 0.22 m3/s/m £ »» f,r"ﬂ.i 84 ﬁf} fﬁ! i
=220 l/s/m G A 1 /1 f}LI‘;
2 4 TK
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* If no pump at cone region (z <L*)

— NEG pump just before QDO \
Beam channeL  Pump channel” NEG strip

EX. 5_ /
(N ¥ oo = Lumped pump
Pump & "__\i : may be OK
Ceramics support
SS part
Bepart ' 24115/ QDO =1
. 1__’___.--:' :::Dk.:lbﬂlEB, 84 |/s cold m' 2K
0. 165mm  fmm "f_f_,f“'f W_J S incoming
- .E”'Pf ] 11 171 T E.l:{ll !_l-l E _
m i %I:H\'Fji ETL *.E:lf i r'r'l
02w il o < F——
; N : 220 I/s/m . . .
e A z=4m =f3m Qm |z93m z=12.5m
i ~4m .
. g :-,;tteclm-speﬂ'h fixed part

2007/09/17-21 SLAC IRENGO7 9



ip
1k Pump system 5

e Pressure distribution after 100 hours evacuation
o Calculated by a Monte Carlo code

IR_CO_g2e-8 c01_np_h

2510° —8 ——————
—a—P [Pa]
e, T | —=P(z<L*>1x10°%Pal
- 1107 L .......... .
| Some pumping are
5107 N — - required atz < L*!
a 2 B 10
z[m]
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 For example, NEG pumps at the last 1 m of cone

EXx.
NEG strip T [ 1
(=51 :I_ [==1 e !

QF 1 cryostat
cold bores, 2K
; incoming

{ T [
I_.u- % 1 m H = T ranmra | H
| B i— H- A
N 0.2n “*\[[.ﬂ A f——
E e
.. . \ & 2201/s/m " " .
s~ z=im =1 3m =8 3m z=12.5m
A ~4m T ‘
\ | * detector-specific ' fixed part
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e Pressure distribution after 10 hours evacuation

P>1x10°Pa

CO H,

510° ——m——————————————— 8107 — :
-'L H H . H H H
. —e—P [Pe] I . P [Fa] |
410° N —e—P (Qutgeing) [P4] | | l\ —e—P {Ouigoing) [Pa}!
St o
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11 510° N
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— T 5
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2407 Lo
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e Pressure distribution after 100 hours evacuation

P<1x10°Pa!

CO
51&‘?|’. —— am‘?l......Hz..!...,
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i T T
e |f some pumps (~120 I/s) is prepared at cone, no
In-situ baking system may be possible.
 Wait for several days. >
e« Some space Is required
for pumps.
 |s it allowable?

Pump
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e Possible for GLD

Pump system 10

BER &am

14} i

=1
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ET HoC AL

FCAL Innar radius

- VX
VTX inner radius 2.3m 4.5m
e o _o: i BUGAL
IR Optimization =
H _h
FCAL inner radius for TPC
background hits. BeamPipe @
_ _ GHZMASK
Hole radius of extraction to P
; ; Hole radlus
decrease backscattering. ) 3 ot R
. . R 3.0cm Cipesiremm © Lo phi
Radius of beam pipe @VTX [ - Dowmstroans : 3o phi
i BELM 2 rn.:ul
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e for LDC

IIIIIIIII

(by N. Meyners
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e for SID

0.039 RAD

LHCAL /%‘R

—\T LHCAL \\,\f’
ay be uninstrumented

shielding |||

0.053 RAD |

Support structures on rollers
|

(by B. Cooper
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e (Gas desorption by SR

* Problem as Malyshev-san said

* SR from beam halo (halo rate ~ 10-3)
» At extraction line, average photon energy = 7 MeV,
power = 60 mW, from 3.5 mto 6.5 m
* Photon density is about 2x101° photons/s/m
o If 1x10** photons/s/m and = 0.1 are assumed,
* Qphoton = 4x10H Pa m3/s/m @ 293 K ~1x101° Pa m3¥/s/m
~1x10° Pa m3/s/m?
 Still below the thermal gas desorption.
» Similar order of gas desorption by e’/e*.
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* Qphoton = 1x10-2 Pam3/s/m? for QDO (2 K)

HZ, Qphoton —- 1X1O-9 Pam3/S/m2

810
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 Heating by HOM
— Loss factor, k, of a simple cone

1515 F— - :| :| I::|::|::|:I:’—-' e e e e e e e
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Air cooling ? 0.1 1 10
Water cooling may be safe.
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e Other components

* lon pumps (for noble gases), rough pumps

5SS part
Be part QDO cryostat QF1 cryostat
asmm | cold bores, 2K cold bores, 2K
M, " incoming
T Wi = =
~_ 02m J
i HE"...
e =4m z=7.3m z=9_Jmn =12 5m
5 ~&4m .
detector-specific fixed part
part
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e Layout

Option
5SS part
Be part \/ QDO cryostat

Pump system_ 17/

; oS cold bores, 2K
uﬁj"‘-}/ @

Valvez 4 4 M
Lcm ~4 NEG stri Z=4Am Valve | = ?. Sé' @ ==89.3m Z=12.5m
m strip ‘ ‘
T™P I—1] Vacuum @
\"@I; I—1| Gauge N
lon N
Dry pum /([ —
Y PHamp _\® Pump @/
Legend:
" D SR Apertures typically —1cm in
o BPM, strip-line incoming beamline, and

r=1_2cm+0_08cm™Z(m)
in the outgoing beamline

Be-S55S connection is permanent
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 Pumping system without in-situ baking

» Mild baking using the cooling channel may be helpful.
e |ssues to be discussed

* Transition from 2 K to room temperature

e Experience in LEP, LHC

e Quick clump?
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 Dimension of gate valve
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