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Subject: A test of the AGS Ring Vacuum System by utilizing the E-18
IPM (vacuum control leak) and by coreating localized  beam

loss,
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According to the AGS Performance Report ivn Jurne . 1285 by Th.
Sluyters, it appears that the most serious failure of the RAGS
is vacuum failures. Approximately 3@ % of the total unscheduled
dowrn time was duse to vacuum failuwres. Extensive radiation
exposure to the vacuum mainternance orews is also our Corncern.

There are several unanswered questions to resolve regarding to
the present vacuum systenm. €. 0., .

1} How reliable and accurate is the present VaCLUm
moniitoring system which is based on ion pump cuwrrents ?

£ Droes localized beam loss near indium coated C-rvings melt
the indium coating and eventually create leaks 7

3)  For higher intensity, does the vacuum detericrate ?

4} Does the vacuunm pressure affect beam blowup ?

This study is an attempt to improve ouwr understanding of the
vacuum—related pheromera.

A1l measwrements were performed at a l.4@ second repebtition
rate.

$I. Vacuum Leak Test by Utilizing the E-18& IPM.

The response of the pressure to a vacuum leak created by IPMLK
(Cortrol for Calibrated Vacuum Leak at E~12 IFM  Box which
charnpges the pressure irn the box from 10%#%-6 to  18%%-3 torr. )
was measured at E-@4. Also forr 16 ,8 and 4 %18 *%12 ppp, the edge
of stable operation was measured by chanpging RS4R (Radial Shift
4 fAmplitude).




The resuldtse are summarized in the following tabls, The present

' vacuum monitoring systen based wpon ion pump cwevents ororpbtly and
clearly responded o bthe vacuum iesk. {HBee VBCAN output  at
Aifis 345 ., The edge of stable opevation (i. 2. v Dunch tearivgd

stronply depended bobth on beam intensity and on vaouuwm coveditioor.

TR T PMress. ab 284 {(Hoged Domment s (RES4E changes?
1& o F Lo @ %1087 e [ 13 NG
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if 1356 1.1 = £ N
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it ouwt about by 18 counbs 9T {8 cogrlie = 2. 8
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Fig. 1 shows the edge oF stable operation ve pressucre at E-#4
which was varied by changing the IPM conbtroled lgabk at Bl

There was a siginificant shift in the ‘Tedge” of stables
operation with the mapnitude of the pressurs bump at  E-ld

The magrnitudes of the shift sppssred to be proporbionald
intansity, and the locabicon of Sthe edoe with noe pressdee bunp was
alss affected by intensityv.
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$11. Mressure and Temperature Rise due to Localized Beam Loss near

the E-13 Indium Coated C-ring.

The old indium eccated C-rivngs are rnow being replaced with
the newly developed diamond-shaped aluminum seals and it will
take a few vears to complete the replacement of all C-rirngs.

It is assumed that the indium coated seals are vulrnerable to
localized beam heating and continuous o large beam loss near
the C-ring could melt the indium caating and eventually coreate
vacuum leaks. In fact, melted spots have been found on some
of the removed seals. )

The temperature rise of the irndium coated C-ring due to
iocalized beam loss was measured with & thermocouple attached
avi  the E-13 C-ring flarnpe for variows beam intensities.
The localirzed beam loss near the C-ring was produced by coreating
ari inside beam bump at E-13 and G-&1l. (See RLRM ocutput at BE:57).
The vacuum pressure charnge was monmitored at E~18 and at the F&
vacuum sectior.

The results are summarized in the followiwng table The
temperature rose only ~8 0 during & study period of 1&1/8 hours
in spite of our expectation. Surprisingly about a half of ‘
the temperature rise appeared to be due to accelerated beam in
the ABGS, without local losses ( See temperature rise without E-13
loss from BA3:51 to B4:87).

it should be roted that the exact locaticor of the beam loss atb
E-13 is wnot clear and the thermocouple reading might underestimate
the true temperature of the seal. On the other havndd, the vacuum
pressure at E-18 and at FG reflected the beam loss by a factor of
i and 3 respectively. { See VSCAN output at B3I:28 ). '

The pressure quickly recovered when the beam was tuwrrned off
during the test, implying that the losses were causing ocubtpassing
but not damaging the seals. Without beam loss at at E~-13 the
vacuum pressure there did not seem to be affected by beam irnternsity.

Time Beam (TR} Eress. at E-18(Torr) .Temp.(OC)

Qs s G -3 Shutdawn to install a thermacauple orn the E—~13
{(uw/s) oval C-rirg. Set up Beddler thevrmocouple
readout in the MIOR.

a2 51 8 1.68 *l@xx-7 (1.87? 24 8
-y Tume to 4 TE with 159 msec turn of F, 25.08 deg.
B3:03 ~} Moved RB&A to —4@ with 2 V on F—12 Bump®s shunt

to build & bump near E~-13. Approximately 48 % of

(o



the beam was lost here, ancther 48 %4 near G-81 and
(See the RLRM output at @B2:57)

the rest elsewhere.

B3 06 4 &. 30 25,3
B3 4 = & @ 25 1
3114 4 . G (1.8&) 25 4
w317 8
B3 & S 40 (5.17) =5. 8
B3:21 v} 15. 2 (&. 3@ 25. 8 beam off
B3 24 @ 2. 9@ 25.6 R.F. off
BWEe 27 @ 2. S 25. 6 R.F. off
B35 34 a8
B3 35 i 3. 6l E6. 1 ReFo oFffF
B3: 38 a . B 26, 1
Q%40 & 4. 02 (1. 52) 6. 2
n3s 4l 8 . 58 (1.7 Z26. 4
DI 4E & 24. 2 (2. 45) EE. 4
B3:43 i R.eFo aff
B3:44 a 9. 17 (1.3 26
B3 46 74 6. 15 (1.6&E) Z26. &
B3:48 @ 3. 83 (1. 52 6. 1
G551 8 =y Moved a bump to E-26@, FBLW off
{See RLRM cutput at @23:51)
A3 54 a8 S 2 2. 4 FBLW off
B3 56 8 3. 31 6. 4
b3 59 16 3. 36 6. 5
B4 2 02 16 3. Gl 2. &
B4 207 i6 3. 0 26.6
24 308 A ’ e & beam off
W4:18 i E6. 7 '
2431 "] 6.5
® Average pressure at the F6 vacuum sectior.
|
{ Temperature at the E-&2@ beam catcher >:
TIME RZET1 RZETE RZETI (°C)
@427 81 93 48 beam or
B4zl =1 46 39
D417 36 34 3
The E-2@ beam catcher did not appear to be overheated

16¥12%%12 ppp dumped into it.

|
|
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Comclusions

The opresent AGS vacuum momitoring system based on ionm
current responded to  the vacuum leak and localized beam
loss, thouph orobably due to missing and "dirvéy” pumps, the scan
did rot indicate the pressure at E-10 was as high as 1@%%-5 torre
nor did the VBUAN system reveal beam losses with accuracy
comparable to the RLRM system.

The test of temperature rise of the E~13 ivdium coated
C—ring with large high ernergy proton losses( 3¥1A*%1Z ppp)
i the area was not significarnt. It is poassible that other
seals in the area were heated fto a greater extent but vacuum
excursions Ccaused by beam loss did wnot appear to be
permarnent.

Whern the beam was stable, no significant charnpes in the vacuum
pressure around the rinmg have been observed for various beam
intensities 3 8,12 & 16 *1& **1Z ppp. ( This was observed
only over the £4 hour period while the RGBS studies were
taking place.)

A procedure to identify beam loss gernevated vacuaum
excursions should be developed to locate beam loss /7 vacuum
problem areas.

As the vacuum pressure apparently affects beam blowup,
it is wvital to be able to measure the pressure distribution
in the AGS ring accurately with confidernce. In this matter
havimg curvent readback from an individual icor pump would be
helpful.

He o3 K2 1 e e e e I T He I I I I I B eI e B W K I W K I N e e I W I I W MW K

i}



" VSCAN: .

ﬁ 6.5. RING UQCUQJH 23~9UG-85 AT 68:34 29 3 -

=0

I

(]
iz
mo
Mo ]
M
i
[ 5'5)
&

¢ .
=
=

——

e
ga..
e 2
e
rIR




SHEETS 5 SQUARE
SHEETS 5 SQUARE
SHEETS 5 SQUARE

at 16 TP

RS4-A

15 T t [ T 1 ¢t I T i
) ] 4ot at 1677
[~
n l Ldataat TP | _ o
) 2
(/2]
5 F --lsi
I S
(a4
? %
' ~
o F - - 20 -9
I
|
<]
7
-5 = 4 -~ 95
'
'1
'
b
‘ID""l""“"']"-SU
> 1o a0 30

P'resso'cre at E<D4  (#ID T 4wrr)

F.‘a. i Shble D(em‘h'mx Vg Rressure.

.




LRV

TIME=@GR!57 a7

. ._.'
. [

-
-~y
™

S

L';"“;:.

~il

-
o
vt

- SCALE=
iy

."6.1:-'.- ) "...'

3000

DR

~,
'~

-y

S
]
st
.
23
i.
HA

1

“ .

. m...— .

E3

_..
-
ts
»2
it

™

X
.-—
K]
it
i,
£ e
&D.eld

-

. -
i

3
-~
N
fore
] 3
3

-
——

1

H
-
—

bttty o e g

PRI N

BTl s e SR A g 1 e e, et s
AR N S F R S X ‘W«... r.u< ..u. “.w..w..tu U w1 rete s
. “ . et

N R e o wey, o
1.0
) Y
. <
< < .
{ 3
. H
NSRRI SUUNUNRIE: SR SN .
xT
T 1

Wear v srteemm A

e e umiaems @ econe e hvie e o]
”
A -
Atriutin, b apdal Rt 2 p o Ftarnare €\4 Fo e S Tt R i Bredalnfe et B
P 7
“u, %,
.w acicndn vt e oot ot 1 e
3
ﬁ

vos wreard s

o o huee

P 7

e

T




Vol

"»'.tié;'s.- '-‘-sr-c um:ms 93-—:.0(;-35 AT 83:28 B82. 7 M .

SR
. T . l'.f °
., . T -
. FoF &R
. . . . .33 3 3 CYAE
. . . * . O
- ] ) i X N
. . te . .. . . - et .
- . N .
I m C
i
* I -

&
"}
EI

..,
P
PN R B
b
LO-HT

o s

g I

edin 1 11 IO
&Y

e




I\ e WYV}

Py

oS ey, AR
R . . 1 -

oo ‘ﬂ, #.w...ﬂ«..a@ ¥y
. - WFo
W ah = -
- Fd ) o
brid .rJa. "‘.l WS I g g B R o o .u?......ﬂ...l...\. eresmy ..m o R rm.m? g e e, v
- . R RS R SRR TR .vﬂn. e . ,» .
. s o . E e, "
H \ + } : . LS
. . 3 > .
.w. i + . 3
, 5 .

=

!
Al

11}

2—.-'

~= LI

[

o, —
Lo e

TIME=O3:50 =% =

B,

S J. . LT -
R 5 2N v oo , S
. < Loy \ . ! 10 . .« ~m . / ) . .
. ’ co Ly /o oK
BENNES fand T SR A T e PR :

W e ',el.liﬂ‘-\lll &lc&Mﬂ- Iiiw\-.ll
B R e R I e st LR, [ A o

H

P e 4  wmwes  mronnnd

———bn vmmrtw ry Wit amrer, B . =0 - S P Py
1
D sl A ——— L e T B S L g o ST W s I L - ——r— ‘apareed -~ ——— o B VAT R e

&
1
3
¥
§ i :
R .s..tﬂﬂw.:l\v [—, rll% M. Smaen w&\t‘(

R i ——g, i G

A
S

.L,_.e"‘»,..,.{ \g...,..,,_m,‘.s*’ﬁ' .
Wit

g ‘.u

o~

e

ttas s B R




