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Results Of Commissioning Of The
Proton Storage Ring (PSR)
At Los Alamos

Purpose:

To deliver high intensity (100 «»amp ave.) proton beam of
800 MeV kinetic energy to a target in a very short period
(250 nanosecond) to produce spallation neutrons.
Applications mostly in materials science. Also to produce
neutrons.
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-oton Kinetic Energy
ircumference
verage Beam Pipe Radius

rtatron Tunes

ransition Gamma

etatron Amplitudes
'ispersion

‘hromaticities (measured)

ljuncher Harmonic, Frequency

’n‘ rf Voltage

laximum Synchrotron Tune
Jesign Stored Beam

Jesign Peak Current

PSR Parameters

Bmin’ Bnax

"wmin® "wmax

797 MeV
90.2 m
0.0 m

3.2, 2.2
3.1
8 m,
1.1 m, 8.‘.
-1.3, -1.0
1, 2.795 MHz

15 kv

0.0006
s.2 x 1013 yA

46.3 A
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30 injected beam

phase space filled by
“/~"the 30 injected beam

-8
1o injected beam

phase space filled by
the 1o injected beam
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Closed orbit (conectmm

Horizontal: dipo
Vertical: quadmpolo translation
Tolerance: +/— 1 mm

Betatron tunes
Stripline BPM with Fourier analysis

Capacitive BPM with speotrum anelyzer
wmwmn 05% (323&%?)

identity 1/2, 1/3, 1/4 inmteger lines
No strong monanou nur operatmg pt

Chromaticities

Measure by varying B and p independently
Measurements: (x) —1.28; (y) - 080
Calculations: (x) ~0.82; (y) —1 w'

Transition gamma
Measure revoiution frequency vs B fleld
Measurement: 3.22; «lculation 3.08

Beta functions
To be measured in 1887

" LOS ALAMOS













STATUS OF ACCUMULATION LOSS PROBLEM

OBsERVED MeCHANISMSFOR 1.6% Losses (W 37545 decumalatidn
(s STol iajection)

FirsT Turn v7%] (.1%)
Nuc SCATTERING IN FexL(.lSS)
FrROM Acﬁou OF BUNQHER(.SS)
EMITTANCE GROWTH FROM FOIL SCATTERING

= THe BaLance? . (.8%)

i

KnownN APERTURE LIMITATIONS

=. 40 MM AT EXTRACTION SEPTUM

- 33 uu AT 3" P1re DOWNSTREAM OF ROBMOL

- 36 MM AT SRSTOl FoirL HoLBER -

PILL PATTERNS CONSISTENT WITH SPILL AT THESE
APERTURES |

Tuseanen WNT 9&"(9@"
 Temaw ¢ GNWM‘“ NACRE T80 ue@s






’muatz?zs-a--- cempey

oo C e ; i

if" " : { f
Metis

Zw‘

s e mgav o g g oo
H
1
H
(S SV AU
P

d
<
o
_ e g s e >§v G SR .‘ .
. . i i ; . { :
C ey g

i
L. m”‘ e .
e .- -mq‘ H : " rermme @ ©
[s¥ :
! Tu.hi\ il H
S h-: e -
[ H

R .i‘i- HH"

PR R T

) 4 .“. .’\)H ue
A% 400 us £ 10.00 ki T/7div .2ms Lf 2908 =
BWL Trdp 4,06V + =7 0~

P, et eeamee N - T e = -
W . [yps- - - -
¢ . : H X
-EL»‘&.’“;,—.—:-% S S | S P
- i e

RAP

1
s
£

'
st

i)

P
i3
-
[

4114 B b

Ki>e 100
~19. 886 mv

Charywl 2
- . Coeed -%mv

L Chi 5aV =

At 1.288ms £ 778,30k T/l 2ms Chi .1 Y =
BAL Trig 1.04 V& OXT 7

RFE oM — rfiev



W w g .mv - ¥
w9y < X

Py

z/(z-@s/(ax-x)))-3 — = viva o
(L) NOWLISOY .

09 oF az 0
. | d — i %1000
u ” |

mLMIa Me 0 N AN C Ngi ) CTIMMC



o BEAM LIFETIME OFF FOIL = 1000

o ON-FOIL E IS INDEPENDENT
’ OF BEAM ' OVER S8EVERAL

O

o LIFETIME UNAFFECT
RING VACUUM







erse instability in both

Coasting Threshold:
0.4 -1.1 X 10" depending: upt
beam size.

n injected vertical

Signature: L |
Rapid coherent iransverse beam growth (usually
vertical) fo beam loss and ensuing
stability.
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es, second-
10'® protons

harmonic rf permit extraction of 3

(source limited).

- Frequency and risetime appe
of coasting beam.

be similar to that
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3 like transverse.

Stabilized by larger vertical beam size and tune spread.

impedance geems to be 50 - 150 MHz with fairly

low Q.

@ NeedReZ, ~ 10°ohm/m to account for rapid growth
time.

Not due to:
RF cavity, orbit bumpers, stripline kickers, stripping
foil cavity.

We are still searching for source.

May need damper (tough).



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

