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ABSTRACT 

Status of LAMPF Experimental Facilities. H. A. Thiessen (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87544, U. S. A.) 

The experimental facilities which are being prepared for the 

Clinton P. Anderson Meson Physics Facility (LAMPF) are briefly re

viewed. A status report for each beam line and experimental area 

is presented, and the latest estimate for the date of initial oper

ation of each is discussed. Operating experience with the acceler

ator and switchyard will also be reviewed. 

Accelerators, Particle (11.20) 

Work performed under che auspices of the U. S. Atomic Energy Com

mission. 

- N O T I C E -
' This report was prepared as an account of work 
< sponsored by the United States Government. Neither I 
; the United States nor the United States Atomic Energy 
I Commission, nor any of their employees, nor any of ] 

their contractors, subcontractors, or their employees, J 
makes any warranty, express or implied, or assumes any j 
legal liability or responsibility for the accuracy, com
pleteness or usefulness of any information, apparatus, | 
product or process disclosed, or represents that its use i 
would not infringe privately owned rights. I 

—..DISTRIBUTION OF THIS DOCUMENT IS UNLIMITED 



STATUS OF LAMPF EXPERIMENTAL FACILITIES 

H. A. Thiessen 
Los Alamos Scientific Laboratory 

University of California 
Los Alamos, New Mexico, U. S. A. 

The Experimental Area of the Clinton P. Anderson Meson 

Physics Facility (LAMPF) will be turned on gradually during the 

next few months. In general, sufficient shielding for 1 yA of 

primary beam current is being installed. Initial tuneup of the 

beam lines and the first few experiments will begin at low inten

sity. Later, more shielding will be installed and the usable beam 

will be increased to the design value of 1 mA average current. 

The present level of performance of the accelerator exceeds 

that required for the Experimental Area tuneup. The maximum aver

age current obtained to date [1] is shown in Table I. During tune

up of the accelerator, the normal mode of operation was to limit 

the duty factor to minimize induced activity in the accelerator. 

Typically, the instantaneous current was maintained at a value 

consistent with the design value of 1 mA at 6% duty factor (i.e., 

17 mA instantaneous). The maximum instantaneous current achieved 

to date is also shown in Table I. In some short runs, the duty 

factor was extended with no significant changes in beam performance. 

Thus the apparent decrease in current with increasing energy is 

misleading — these are interim results. The 310 \iA produced at 

100 MeV was extracted from the machine at the 100-MeV point and 

transported to a separate 100-MeV beam stop. The higher energy 

beams were transported through the accelerator to a temporary beam 

stop and the limit of operation was set by the radial beam spill 

at the time of the experiment. No evidence for exotic phenomena 

such as "beam blow up" has been observed in high peak current oper

ation. The region at 400 MeV and above was largely unexplored for 



budgetary reasons. No unusual difficulties were observed during 

the few periods of high energy operation which have been attempted 

to date. It is expected that a program of alignment of the accel

erator and more precise tuneup procedures which is presently under 

way will result in a reduction in the beam spill. Beam spill is 

the only known accelerator problem which must be solved to permit 

operation at full design intensity. 

The phase space of the accelerated beam at 302 MeV and 6 mA 

peak current is within the design specifications. Measurements to 

date indicate a rms phase space on the order of 0.05IT mrad-cm and 

0.05Z Ap/p at 302 MeV. Essentially all the beam is contained 

within 0.2 TT mrad-cm and + 0.15% Ap/p. This phase space exceeds 

the requirements of the High Resolution Spectrometer (HRS) which 

is the most demanding user of the primary beam. 

On April 6, 1973, simultaneous acceleration of H -and H was 

achieved. The H~ source and transport system were commissioned 

with remarkable ease. Routine operation should be possible in the 

near future. To date, 150 yA peak H~ current has been accelerated 

to 212 MeV. 

The LAMPF Experimental Area is shown ir. Fig. 1. The beam 

lines shown will be turned on according to the priorities given 

in Table II. A tentative time table for turnon on the first two 

groups of beam lines is shown in Table III. This schedule is based 

on a two-week on, one-week off cycle for accelerator operation. In 

each cycle, 6-8 days will be available for operation of experimental 

areas. It is expected that secondary beam tuneup will require three 

running periods, and that experiments can begin after that time. 

All the equipment for the beam lines in the first two groups 

is on hand. All magnet field mapping has been completed, and all 

magnets perform as well as needed to meet the design specifications 

of each channel. Most magnets are installed on their stands and 

installation of power and water is in progress. The major 
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limitation in the rate at which these lines can be turned on is 

manpower. There is a great deal of equipment which must be made 

to operate for the first time and a great deal of shielding remains 

to be stacked. At this time, projection of the rate of shield 

stacking and installation of components indicates chat the schedule 

shown in Table II can be met. 

The completion of EPICS and HRS is delayed considerably from 

the other pion lines. Both lines are still awaiting delivery of 

two bending magnets. The two 57° magnets for the HRS beam line are 

due to be delivered in early July. The second and third beam line 

magnets for EPICS are due in August. Field mapping is just now 

beginning on one HRS bending magnet and will begin on an EPICS 

magnet shortly. At present, the rate of progress on magnet assembly 

and measuring on each of these two lines is limited by equipment and 

staff shortages. This situation should improve somewhat after the 

higher priority beams are operational. We estimate that both lines 

will be operational by January 1974. 

The early operation of Experimental Area A will be done with 

a temporary beam stop at the third target cell. This mode of op

eration will allow work to proceed on completion of the Biomed and 

Beam Stop areas. While no firm date can be given now for first 

operation of these facilities, sufficient funding is available to 

make both operational within the next year. 

Now that the accelerator is running quite well and construction 

of the Experimental Area is in an advanced state, the attention of 

the LAMPF staff is turning toward the experiments to be performed. 

Some 140 proposals for experiments have been submitted to the 

Director of LAMPF. Following review by the Program Advisory Com

mittee (PAC), 90 of these have been approved. Eighteen experiments 

using Area B and the three high priority secondary beams have re

ceived detailed engineering reviews by the Scheduling Committee. 

Assembly and installation on ten of these experiments is just now 
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getting under way. Tuneup of these ten experiments can begin during 

the next few months. Since the criteria for selection of these ex

periments included the ability to operate at low intensity, signifi

cant progress on these experiments is expected by the end of the 

year. 

All the equipment needed from the LAMPF Electronics Equipment 

Pool (LEEP) to operate the first group of experiments is on order 

and approximately half has been delivered. Most of the remainder 

is due for delivery in early summer. Six data acquisition computers 

are on hand and operating. Software and hardware checkout has been 

under way for several months. Shops for fabrication of plastic 

counters and multiwire proportional chambers are now in full oper

ation. Construction of two counting rooms is essentially complete 

and work is under way on three more. Those Users who plan to bring 

their own trailers will find space allocated and installation in 

progress on utility connections. Thus, the facilities that Users 

require will be available when they arrive to begin tuneup of their 

experiments. 

In conclusion, we note that during the past year significant 

developments have occurred both in tuneup of the accelerator and 

in construction of the Experimental Area. Accelerator performance 

already exceeds the requirements for tuneup of the secondary beams 

and the first group of experiments. A transition from accelerator 

and experimental area development to a full scale research program 

is under way. Some results from experiments now being installed 

may be available by the end of 1973. 
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TABLE I 

MAXIMUM BEAM CURRENT OBTAINED TO DATE 

Energy Average Current Instantaneous Current 

(MeV) (]iAJ £mAj| 

0.750 2,400 40 

100 310 15 

212 59 15 

302 11 6 
400 3-4 3 



TABLE II 

PRIORITIES FOR BEAM TURNON 

Group 1 Nucleon Physics Lab (Area B) 

Group 2 Low Energy Pion Channel (LEP) 
Pion Particle Physics Channel (P3) 
Stopped Muon Channel (SHC) 

Group 3 Biomedical Channel 
Energetic Pion Channel and Spectrometers (EPICS) 
High Resolution Proton Spectrometer (HRS) 
Isotope Production Facility 
Neutrino Area 



TABLE III 

STARTING DATES FOR TUNEUP AT LOW INTENSITY 

July 9 Start ttineup of Beam Line for Area B 

July 30 Start tuneup of Beam Line in Area A 

August 30 Start tuneup of LEP, SMC, and P3 



FIGURE CAPTION 

Figure 1. Plan of LAMPF Experimental Area. 
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