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‘ R4-1(b) RUOBFv 7ot o0 ( (a) %
A T EkdbL LAY S Y20 T

NAME OF MACHINE .
INSTITUTION

t2-GeV. Praton Syncarotron
(ult.e selection urder.way) .

LOCATION C dJapan.. . .

PERSON IN CHARGE S. Suwa c—
' DATASUPPLIED BY _S._Suwa_(IN§ University of Tokyo)

HISTORY AND STATUS = . - 4

DESIGN (date) Aug. l96h(°tf’r8 %2 TESTS Segtembel 196_L

ENGINEERING DESIGN (dote)
CONSTRUCTION STARTED (date) _January 19vap1annedf
FIRST BEAM OBTAINED, OR GOAL (dote) ______'March. 1972
LATEST MAJOR ALTERATION (date)

SCHEDULED OPERATION (hrs wk)

“’ON BEAM" . OF SCHEDULED TIME

TIME 'msmmunon in lwusc PO
COST, ACCELERATOR om.v

TOTAL COST OF FACILITY $ 3 M
FUNDED BY Jaoa.nese Government

i

r, ouu-do users____

est .

est,
{See note below.)

ACCELERATOR STAFF, DEVELQPIJ\'E'NT AND OPERATION ™™ . *

SCIENTISTS and " ENGINEERS 2] {pre sent )
TECHNICIANS 1l CRAFTS
ADMIN. & CLERICAL 10 TOTAL

GRADUATE STUDENTS involved during year
ANNUAL OPERATION BUDGET _ ~$14 M -

et

DATE _ Jurs 1657 :

" PHYSICAL DIMENSIONS’

RING dio. hoo S 'm; TUNNEL sec, (hxw) 6.8 = 6,0 m.
MAGNET sec. 0,67 ~ 0 55 ™, MAG. GAP £.5 > 33 cm
“DONUT" sec. 7,5 ~ 17 com APERTURE __ 7,5 x __if cm
PERFORMANCE GOALS ACHIEVED
- ENERGY (GeV) protons 4o
RESOLUTION \E.‘E (%) ) : .
REPETITION RATE (pulses/sec) Q.5
PULSE WIDTH
.DUTY FACTOR, mucroscopic (%)
“INTERNAL BEAM {port./pulse) 1x (12
(port./sec) oL
CURRENT (pA)
BEAM EMITTANCE (mm-mrad) -+ ' .5 ; . o
SOME TYPICAL EXTERNAL AND SECONDARY BEAMS
. FLUX « BEAM AREA ENERGY AE/E
PARTICLE (part./sec) (cm?) (GeV) (%)

RELATED RESEARCH STAFF (NOT INCLUDED ABOVE)

USER GROUPS, in house outside
STAFF SCIENTISTS, in house 4 outside 3
TOTAL RES. STAFF, in hovse outside
GRADUATE STUDENTS ci\yol‘nd ‘during yeor
ANNUAL. Resemcn Buocsr m house
INJECTOR SYSTEM
TYPE linac . FACILITIES FOR RESEARCH PROGRAMS
OUTPUT, mox 100 mA, ot 125 MoV o
BEAM EMITTANCE _ 8x mi-mrad * SHIELDED ROOMS. , TOTAL AREA ! m?
INJECTION PERIOD _ 50 . psec, or tuns  BEAM LINES TO ~ STATIONS =
INFLECTOR TYPE _-electrostatic STATIONS SERVED AT THE SAME TIME, mox

BEAM SEPARATORS _SPECTROMETERS
ACCELERATION SYSTEM ON-LINE COMPUTER WITH INPUTS

BUBBLE CHAMBERS, in-house ; users®
HARMONIC no. 36. CAVITIES 20 TOTAL POWER INSTALLED FOR RESEARCH o [
RF RANGE 4.0 to 8.5 MHz .
ORBIT FREQ: RANGE QL111. 1o 0.237 Mc’s  PUBLISHED ARTICLES DESCRIBING MACHINE, SELECTED
ENERGY GAIN 213 keV/turn; RAD, LOSS, mox - keV/turn
RF POWER INPUT (kW) peck 240  moon 120 :
MAGNET SYSTEM

. 4

FOCUSING TYPE __ AG FIELD INDEX, n~ ___ 406.7

MAGNET UNITs "~ —_256 . LENGTH, each ~2,7 ;Q |.Q5

STRAIGHT SECT. glonm 8 ., TOTAL LENGTH 87.9
FOCUSING ORDER: - FOIODODO F'OF'OD'OD'0

BETATRON osc. FREOQ. 1, 10.25 v, 10.27
FIELD, ot inj. ::2 G; ot max 12 kG
RISE TIME l 0 sec; FLAT-TOP TIME 0.5

MAG. WEIGHT, ftons) Fe L4410 - Cu

POWER INPUT (MW}  pook %) mean 5 2

OTHER NOTABLE FEATURES OF MACHINE

This prooos-eﬁ syrichroti'oh Is not yet
a.uchorized for construction; however,
$1.4 M is funded for design work this year.

Note:




- ' o %4—1(c) EROBFv> 7oty ORHE By

INJECTOR FOR _Tokyo U2-GeV Project
INSTITUTION Jln_\ze.m.r_gf_mlqm—

K LOCATION __J__psm DATE - _June 1967 -
IN OPERATION SINCE ____ _— . PERFORMANCE .. GOAL - ACHIEVED
DATA sUFPLIED BY __Tetsuji Nishikawa : : )
i : : L . OUTPUT ENERGY (MeV) - 125
10N SOURCE | . ) . : ) ENERGY SPREAD AE/E(%) ——— 0.3 - -
L . - . CURRENT, mox (mA) - 100
Type __ modified duoplasmatron . BEAM EMITT ANCE, mm-mrad 8 x
_ OUTPUT, max, 900 _ mA, et 40 ke - - .t
BEAM EMITTANCE ____ : i d ACCELERATION SYSTEM ‘
INJECTOR  * RF 201,25 _ MHz;.FIELD MODE TM=010 ; Q@ —~50,000
. ‘ EQUILIB. PHASE B2 __° ACCEL RATE == 1.5 MoV/m
. TYPE Cockeroft-Walton DUTY FACTOR i_0.0% o puLsE LENGTH 100 psec
OUTPUT, mox, 300 mA, o1 750 keV SHUNT RESIST. .20 =~ 301Q/m; FILLING TIME ___3$KL.. gsec
BEAM. EMITTANCE 250 n mmemrad RF POWER INPUT (kW) 20,000  eak, moen
BUNCHER . ansncn’pmep«smns
TYPE t.__-° single TANK(s) , TOTAL LENGTH .__92___..
POTENTIAL . ___. 20 kV;DRIFTLENGTH ___200 _ cm DRIFT TUBES iQQ____._ “TANK dia _4_9+__9_,__5__
e ' TUBE length 4.9 to 42.4 em ,
FOCUSING SYSTEM - TUBE dio 18 o - 16 em
GAP/CELL LENGTH __.__0.206 o _._0.408 :
QUADRUPOLES __ ~ 150 ; FoCusING ORDER _FFDD APERTURE _ 2 . b4 ' em
GRADIENTS ____ 1 1o 1 kG/em ST
OTHER ____. - SELECTED DESCRIPTIVE REFERENCES

OTHER NOTABLE FEATURES R

. . .
T ‘ . . . .. o
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B EHBH (G.H. Stafford, 1968—5-31,lcX %)
Take two machines as typical: (a) CERN PS (Strong fpcusigg)

b) Nimrod (Weak focusing) uﬂﬁiyﬁiﬁﬁﬁig
"CERN PS5 .
Maximum energy - 28.5 GeV | e
Protons per pulse ' ~s 102 internal
Pulse repetition rate 12 per minute R
Remarks: There is an agreed improvement programme which will double the C e
repetition ratc and increase the circulating beam to ~1013
protons per pulse. -
Secondary beams are available both from internal targets and
external targets. It is usually possible to have: several :
experiments running on the machine at any one timgf ' e
Nimrod = < 7Y ST '
E———————"1 L .
Maximunm energy . 7 GeV .
Protons per pulse 1.5 x 102 internal . .
T )., . i ’
Pulse repetition rate . 23 per minute

Remarks: We have improvements in mind which would improve the circulating
beam by a factor of 3 or 4., Secondary beams are available both
from internal targets and cxternal targets and as at CERN it is
possible to have several experiments running on the machine at
any one time.,

Typical Beams

The number of useable particles can vary enormously because usually it
is necessary to make many compromises to fit in all the experimental teams.

Here are some actual Nimrod beam figures. Yields are obtained at the end
of the beam line so decay has been taeken into account.
Yield per pulse with . o
Particle Beam 1.5 x 1012 protons Momentum ;
circulating with GeV/c : )
- 4P/P = 1% FWHH
- ’ 6
T 1.5 x 10 1.5
xt 2 tank 2.5 x 10° 1.5
separated :
beanm
K~ 2.5 x 10° 1.5
Kt 1.5 x 10% 1.5
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The following table gives some similar CERN figures:.

SERE N Yield per 1072
Particle Beanm protons with Momentum
' P/P = 1% FWHH GeV/c

R Unseéérated ~2 % 10° 1.5

xt ~3 x 10° 1.5

nt ~3 x 10° 2.5

T ~2 x 10° . 2.5 '
x* | 1.2 x 10° Cous |
rarl 5 ¢ 104 1.5

T 104 SRR 3.0

( 4P/P unknowm) |
K™ 1.5x10° | 7.5
5 10 12.7

These are typical beams as actually used in counter cxperiments. Bubble
chamber "beams usually only require ~10~100 prarticles per pulse, but have-a-
high degree of separation and so may use 10-50% of the circulating beam
depending on the energy. Obviously the higher the energy the greater the
fraction of beam required. Neutrino experiments, of course, need the full.
beam and, generally Speaking, no other experiment can be run at the same
time. Absolute yields at 28 GeV are naturally much higher than at T GeV and
the following two tables give some figures for the CPS and Nimrod.

CERN Yields from one interaction length of lead at 18.8 Ge}/c T lO12 protons
per pulse and 20 pulses per minute (Ster—l GeV c'lge

Momentum )
GeV/c 1 2 3 4 6 8 10 12

= (x 1011) 3.9 3.7 4.0 3.2 3.2 2 0.7 0.2

7 (x 10t1) 3.8 3.2 2.8 1.9 1.2 0.6 0.3 0.1
K" (x 107) 46 45 48 40 21 2 - 6
K" (z 109) 45 34 27 16 7 3 0.6 0.2

8T a




Nimrod Yields from one interaction length of lead at 7 GeV for 1.5 x lO12
protons per pulse and 23 pulses por minute (Ster=l GeV/c~1)

Momentum .

GeV/c 1 2 3 4
= (z 10M1) 1.1 1.0 0.74 0.26
7~ (x 10M1) 0.75  0.52  0.25 0.12
 (x109) 5.7 5.0 3.5 1.5

X~ (x 10°) 0.9 0.46 0.2 - 3

One final point which may interest you is the number of ﬁhysiciéts we
can keep occupied on Nimrod. These are given in the following table:

Visitors RHEL
Counter Bubble Counter Bubble
Physics Chamber Physics Chamber
Physicists o 57 36 21 6
Research Students 43 43

TOTAL 100 19 21 6

The counter physicists make up nine teams and we usually have at léagff |
half of these working on Nimrod at any one time. ‘ ’
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®651 SUMMARY OF BUBBLE-CHAMBER RUNS IN 1964 AT CERN

6 GeV/c

8 GeV/c
10 GeV/e
5 GeV/c
20 GeV/c

1.2 GeV/e
0.8-1.2 GeV/c
5 GeV/e

6 GeV/c

5 GeV/c
5 GeV/c
19 GeV/c’
16 GeV/c
. at rest
at rest
in flight
0.8-1.2 GeV/c
10 GeV/c

Chamber
Saclay HBC 81

Saclay HBC 81
Saclay HBC 81
Saclay HBC 81
Saciay HBC 81
CERN HLC 100
Saclay HBC 8l
Saclay HBC 81
BNHBC 152

BNHBC 152 °

BNHBC 152
BNHBC 152

Bc. Poly. l-m HLC
Ec. Poly. 1-m HLC

Saclay DBC 31
Saclay DBC 81
Saclay DBC 81
Saclay HBC 81
BNHBC 152

Total :

Of these:

No. of

Pictures

70

141
84

14
400
300
250
140

396

60
65
90
100
120
70

80

80
50

2 602

000

000
000
000
000
000
000
000
000

000
000
000
000
000
000
000
000

000
000

000

Laboratorles sharing films

Birmingham, Cambridge, Glassgow, Imperial College,
Munich, Oxford, NIRNS

Aachen,vBerliﬁ, CERN, K;akow, Warsaw

Cambridée, Hamburg, Stockholm, Vienna

Brussels, Cambridge, CERN

CERN/TC

CERN/NPA

CERN, College de France, Institut du Radium, Liverpool
CERN, Heidelberg, Saclay

Blrmlngham, Cambridge, Glasgow, Impérial College,
Munich, ‘Oxford

Birmingham, Cambridge, Glasgow, Imperlal College,
Munich, Oxford

Brussels, Cambrldge, CERN

Bonn, Durham,. Ecole Polytechnlque, Nlamegen, Turin
CERN/NPA

Ecole Polytechnique

Bari, Berne; Génoa, Turin

_Padua, Pisa o .

Rome, Trieste
Argonne, CERN, Heidelberg, Saclay
Cambridge, Hamburg, Stockholm

1 177 000 pictures were for grcups outside CERN only

921 000 pictures were for groups outside CERN and for CERN
14 000 pictures were for CERN/TC (Track Chambers Division)
490 000 pictures were for CERN/NPA (Nuclear Physics Apparatus Division)

Date

'February

February-March
February-March
?ebruary—ﬂarch
March
April-July
June-~-July
June-July
June-July

" June~-July

+ September-October
June-July

October + December
October

October

October

October

October

December

December




% 5-2 Approved Experiments(CERN PS)

Summer 1966 . CPS/EXP/6
COUNTER EXPERTMENTS APPROVED BY NPRC 11.5.1966
Table I '
. . Date of
Expt. Beanm Bxperiment Authors Appzoval Status
Code g d Description : y
ode es P NPRC
. Unseparated |Missing Mass Spectro- Chikovani, Dubah,
S31 d21 n, K, p meter Search for nega- |Focacci, Kienzle, 23.3.66 | Start in .
3 to 15 tively charged pionic Levrat, Maglic, Martin, T Oct. '66 b
GeV/c' resonances Nef, Schiibelin
Fast ejected | Muon Storage Ring Bailey, Brown, Farley, o .
833 h protons, Precision measurement Giesch, Jostlein, van 7.4.65 Testing
312 GeV/c of g=2 der Meer, Picasso
Pion Charge Exchange Borgeaud, Caverzasio,
- ’ on Polarized Protons. Falf-Vairant, Guil-
» i | Investigation of ‘ laud, Guisan, Sondereg- In
535 d22 22G8247é spin dependence of ger, Yvert - ' 13.1.65 Production
interaction at 6 and :
12 GeV/c and 0.22
<-t=<1 (Gev/c)?
Cross section fluctua- |Allaby, Bellettini, 12.1.66 | Start
tions in large angle pp |Cocconi, Diddens, May '66
e ‘ . scattering. Brems- Metthiae, Sacharidis, 23.3.66 "
538 2 Slow ejected strahlung in large Silverman, Wethere 11
protons s
angle pp scattering.
Heavy i- pair production
in pp collisions. Test ) 11.5.686 "
Bott-Bodenhausen, De
) §2t2§£§:::§e of Bouard, Dekkers, Felst, In
539 b Neutral o og + Mermod, Scharff, 17.3.65 Productior
8  beam 8.2 K]~ ® 41" with Vivargent, Willitts, ‘
. VWinter, Savin
K=t + a2~
2
CERN-NIMROD group: ;
’ Faigsner, Gaillard In
b , ’
540 9 g::;rié 7° the . o Krienen, Galbraith, 7.5.65 Production
¢ K. > 2nx Lipman, Manning
2
CERN-MUNICH group: A
.+ | Electromagnetic Hyams, Koch, Lorenz, "
S42 d22a As d22 ) Decays of Resonance Litjens, D. Meyer, | 7.4.65 Testing
) (Test). Tests of 1 Pellett, Potter,
detection system Stierlin, von Lindern, . s
’ Weilhammer :
As dzlA Scattering of Pions Borghini, Coignet, 7.5.65
from Polarised Dick, Di Lella Macq,
Protons. Investiga- Michalowicz, Olivier In
543 d23 . | tion of spin depen- Production
' dence of wn-p scat- ) . . +
tering, 5-15 GeV/c, :
0.09<14 té =<
0.5 (Gev/c)<. 12.1.66
Separated Dalitz Plot of Decay. |CERN-ETH group:
counter beam |Study of C invariance Dufey, Finocchiaro, 4.,6.65 In
544 Myg T K, p, by looking at sym- Gobbi, Mittner, . Production
but limited |metries of % Dalitz Muller, Pouchon
to~ 2.5 plot
GeV/c max.
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CPS/EXP/6

COUNTER EXPERTMENTS APPROVED BY NPRC 11.5.1966
Table 1 (cont'd)
Expt Bean : E;t:o:::l
00§e. Experiment Authors pb Status
Code | Description ) : NP%G
Unseparated B Parameter of 4 CERN-GENEVA group: 7.7.65 Testing
$45 < 1.8 GeV/c |Decay. Precision Bienlein, Cleland, :
gjb Measurement. Conforto, Eaton,
Gerber, Reinharz,
Von Dardel, Gautschi,
Heer, Renevey,
Henriksson, Jarlskog
Unseparated Neutral decay of CERN-KARLSRUHE group: 6.10.65 | May ‘66
< 3.5 GeV/e¢ |neutral resonances Citron, Deinet,
S46 &3 Muller, Schmitt,
a Schopper, Staudenmaier,
Zavattini -
Separated Scattering of K~ CERN-HOLLAND group: 17.11.65 | Start
counter beam, |from Polarised Daum, Duynker, Oct. '66
S48 mu| K, D, Protons ~ .9 to Erne, Sens
41 L 2'gev/e  |GevV/e
Slow ejected |Interference of Kg Heuer, Kleinknecht, 8.12.65 | Start
549 ey protons —nt + 7~ with Rubbia, Scribano, J. Nov. '66
0 + - o Steinberger, Steinberger,
Ky— w7+ 7 from K Tannenbaum, Tittel
decay. Interference
experiment close to
a primary target
Separated Beta decay of the Duclos, Freytag, 23.3.66 | Start
S50 m4b counter beam, hyperon. Test Heintze, T.W. Jones, Aug. '66
=, K, p, Rieseberg Schliipmann,
2 GeV/e Siebert, Soergel
Separated Blectromagnetic decays | Dalpiaz, Fortunato, 23.3.66 | Start
S51 m4a counteg'beam of p,» and p mesons.| Manaresi, Massanm, Sept. '66
=, K, p, Test Th. Muller, Zichichi
below 2.5
GeV/c
m”, 4-10 GeV/c|Decay of- %, &®, 2%, ¢ | Astbury, Brautti, 11.5.66 | Start
§52|. 4 into n* n”7and other Codling, Michelini, Oct. '66
modes, Test Websdale, Beusch,
Fischer, Pepin,
Polgar ,
S53 ¢ - d at , 4-10 Large momentum trans- Baker, Carlson, 11.5.66 | Start 1967
GeV/c fer scattering Krienen, Lundby,
Nierhaus, Pretzl,
Woulds
554 d ", 5-18 Measurements of the Ducros, " Merlo, Movchet, [11.5.66 | Start 1967
GeV/e Parameters A and R in Sondere Sonderegger,
® - p scattering Rossum ,

855 | dy, [T, 11 GeV/e |n7p ~ 4° K° and Manelli, Gorini, 11.5.66 | Start
— 2"K° in forward Scribano, Sergiampietri, ~ Oct. '66
direction. Test Vincelli, Bonamy,

Guillaud, Schneider,
Guisen




BUBBLE CHAMBER EXPERIMENTS APPROVED BY NFRC

CPS/EXP/6

TABLE II - 11.5.1965
Expt Bean Cham— ) : Approved Nr.| Date of ap-| Start of Nr. of approved Total Number of this |
Coge. 1 ver Liquid| Subject Groups of pict./or | proval by chamber pictures al- type of pictures al-
Code| Description - : weeks NPRC operation | ready taken ~ ready taken in CERN
Electrostatic , 3.6 | CERN, Orsay 200.000 7.5.65 ' 339.000
separated , GeV/o .
beam,
0 | o | pexinceve | 2% | P o
- . 5 \
1<, p<GeVe 12.1.66 Oct‘,. 66 0
788 ng 2m H, |3, 2.5 |Ecole Poly- ©100.000 . | 11.5.66 Oct. *66 © 0 140.000 at 4.0 GeV/c
| GeV/e | technique : ' ' 140.000 at 3.0 "
S Paris 340.000 at 2.5 "
7112 | m, 2o | H, |K,2.8|Ecole Pola- | 400.000 | 11.5.66- Oct. '66 | 0 ' 0
.o =~ 4.5 ‘technique- B
" | GeV/e Paris Oxford, ‘
Saclay , -
7129 | mg 2n | E P, 1.2 | CERN, College. | 200.000 | 11.5.66 Oct. '66 . 0 -0
‘ . GeV/c de France, : T
Inst. Radium, '
Liverpool
‘P36 “'5 RF separated 2m 32 P, 12 Hamburg, Padua,| 100.000 11.5.66 End '66 0 0o
beam, GeV/c Pisa ) :
kt, =10 GeV/e
T41 ug 2m E, k", 10 | Birmingham, 200.000 17.11.65 May '66 .- 30.000 "+ 30.000 °
GeV/c | Glasgow, Oxford . co- : T
T64 2m 32 K, 10 | Aachen, Berlin, 200.000 17.11.65 May '66 _ o] - 152.000 in
GeV/c CERN, Imp. Coll, BNHBC
Vienna
T82 uy 2 m H; p, 19 Copenhagen,Oslo{ 100.000 12.1.66 May '66 0 0-
. Stockholm i :
GeV/c .
T87 u.5 2m Hé n, 11.7 | Genoa, Hamburg, | 200.000 23.3.66 May '66 0o .0
GeV/c Milan, Saclay
799 ug 2m H k¥, 8 | Brussels, CERN | 100.000 23.3.66 May '66 o o
2 GeV/c
T107 ug 2nm H, n, 16 | Aachen, Berlin, | 100.000° 11.5.66 End '66 u o
GeV/e Bonn, CERN,
| Krakow, Warsaw




BUBBLE_CHAMBER EXPERIMENTS APPROVED BY NPRC

TABLE IT (Cont'd)

¢ PS/EXP/6
11.5.1966

Expt Bean Cham- . Approved Nr.| Date of ap-| Start of Nr. 6f approved Total Number of this
Cocllje. ber liquid| Subject Groups of pict./or | proval by chamber pictures al- type of pictures al-
Code| Description ' . : weeks NPRC - operation | ready taken ready taken in CERN
T116 Uz RF separated 2m H2 p, 16 Cambridge, 100.000 23.3.66 May '66 (o] o]
beam, CeV/e Imperial Col- '
Ki', =10 GeV/c ‘ lege
T8 | ug 2w | H, |p, 13 |Orsay, Sacley 60.000 | 23.3.66 May '66 0 0
GeV/c ' ’
7102 k7 Blectrostatic |81 cm H2 K~ Heidelberg 10° in May '66 o] 300.000
separated K's 0-400 . 2 years | 8.12.65
800-1200 MeV/c
MeV/c '
T123 k7 81 cm H2 P, 700 |CERN, College | - 200.000 11.5.66 Sept. '66 0 0
MeV/c |de France, -
. Liverpool
T126 k7 81 cm H2 K™, 510-|CERN, Heidel- 100.000 11.5.66 Sept. '66 4] (o]
750 MeV/|berg, Saclay ’ :
c -
X4 bll Neutral CERN CF Br Kg de- |CERN, Ecole 300.000 6.10.65 May '66 ] 0
beam 30° HLC 2 ca Polytechnique,
120 ys Orsay
T96 T4e | Fast eject- HLC 0335 ++p N¥* CERN 6 weeks 23.3.66 - 0 0
ed beanm 120 + B




EMULSION AND NUCLEAR STRUCTURE EXPERIMENTS APPROVED BY NPRC

CPS/EXP/6

TABLE III 11 May, 1966
Exft Bean Approved number Date of approval
Code Subject Group of shift ticl by NPRG
ode Description s or particles y
E52 Ejected protons| Study of heavy fragments emitted in CERN, Valencia Warsaw 3 shifts 17.3.65
.12 GeV/e the interaction of high-energy (12.1.66)
protons with complex nuclei
E54 RF separated Hyper fragment Studies. European K-Collabor- ) 13 shifts + 17.11.65
bean, K~ exposure (10 or 14 GeV/c) ation, Delhi, setting up. (A11 parasit-
K™>10GeV/c behind CERN HBC 200 Hamburg, Strasbourg, ing on RF runs
. Belgrade
E56 Slow ejected Fission studies with mica detectors CERN, Naples, 3 shifts 2.12.64
protons - Warsaw
E58 Low-energy Magnetic moment of 4 hyperon CERN, Lausanne 10 weeks, 1/10 25.2.1966
secondary beam,
produced from °
e, (F.F.)
NsC/10 Fast ejected Nuclear reactions at high energy, Gernas, Klapisch, 2 weeks 23.3.1966
/65 protons, studied with a mass spectrometer Chaumont, Philippe,
12 GeV/e (Orsay
Remarks

ES7 is off the programme until a suitable beam is available.
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#£5-3
Table I.

Table II.

Table III.

CERN approve 'éﬂfc%ﬁOi( 196 84£2 A% )

PS counter experiments

14 on the floor
5 not yet on the floor
1 finished in the period 1/11/67 ~ 15/2/68

BO c’
14  scheduled for the next months of operation
9 finished in the peridd 1/11/67 ~ 15/2/68 (exposure)

Emulsion

2 finished.in the period 1/11/67 ~15/2/68 (exposure)



1. '—89 —

Table 1A :
Table 18 ;
Table 1C :
Tabla 2A :
Table 2B :
Table 3 :

EUROPEAN ORGAMIZATION FOR NUCLEAR RESEARCH.

APPROVED EXPERIMENTS CERN PROTON SYNCHROTRON
FEBRUARY 1968

PS COUNTER EXPERIMENTS ON THE FLOOR

PS COUNTER EXPERIMERTS NOT YET O THE FLOOR o

PS COUNTER EXPERIMENTS FINISHED IN PERIOD 1.11.1967 - 15.2.1968
BUBBLE CHAMBER EXPERINENTS SCHEDULED FOR MEXT MONTHS OF OPERATION
BUBBLE CHAWBER EXPERIHENTS FINISHED I PERIOD 1.11.1967 - 15.2.1968
PHYSICS L11 EXPERIHENTS FINISHED IN PERIOD 1.11.1967 - 15,2:1968

CPS/EXP/12
15.2.1968

e L L L T T

'o miﬂhan
PS Co-ordinator
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[ ]
[]
1
{ cps/exp12
_ 15.2.1968
’ . PS COYUNTER EXPERIBENTS APPROVED BY NPRC
Table 1B
EXPERIKERTS KOT YET ON THE FLOOR :
Area Expt. Beaa Date of Condition of status
. i . 1
Code Todol acmolmm*o: - Description of Expariment Authors Approva Approval .
§62 ¢ d 1 Unseparated negativei Search for nsms..LBa particles, produced! Allaby, Diddens, m«o_._zos.;o. 8.2.67- - Start Autuon 1968
bean, 30 GeV/c froo an internal target. Method: Counters i Sacharidis, Schneider,Schliippam, | . ‘
and large gap spark chaabers Wetherell
; :
'S8 L Separated counter "High precision neasuresent on 4S/AQ ruley CERN-ORSAY-VIENNA: Aubert,Bartl, s 4.10. 67 Test behind exp. | Start 1968
beas, @, K, p ~ Datactors: Counters andg wire chasbars de Bouard,Guillaud,lepel tier, $90 compatible w.
i 2 GeV/c Hassonnet,Regler, Steuer, exp. 367
3 = . _Yivargent,willits, Winter,Yvert
! = | S68 ! a ! Separated counter x% Dscay. Detectors: Eerenkov counter GEMEVA-SACLAY:Pouchon,Bourquin, ¢ 16.8.67 ¢ No coamitment Start after shut-
. W bean . and magnetic analysis of the 3 charged Boysond,Exteraann,Hernod; Basile, starting tise down 1968
- decay particles Thévenet, Turlay, Sutter, or beam alloc.
) Sylberstein
H S0 s | Separated counter A study of the aodes s«.v:n 7 Y OXFORD-RHEL-LIVERPGGL: Anderson, | 4.10.67 | No comaitsent Start after shut-
bean . . " Corbett,Eznerson, Garvey, Jones, _starting tise down 1668 -
Detactors: Spectrometer magnet and 3alwon; Brown,Duke,Hill Holley, or bean alloc. '
i sire chasbers Jones, Thresher; Booth
. N a_u Neutral bean zw Leptonic and 3 7 decays.Datectors: CERN-Aachen-Torino: Bisi,Biha, 1.2.68 Unly after end -
—_ derived froo o Wife spark chasber and Cerenkov ccunter Foeth,Darriulat,Ferrero,Grosso of oxp. 349 and
» Kaftanov,Xleinknecht,Lenhart, if still possi- . :
U ' Lynch,Rubbia, ;andweiss, staude, ble betore sh.- !
W Tittel down 1908




L] - ¥ o
o Y . .
*butyey ejep pue Buy)se) ‘dn Guj}jes so) pesn oaea suojoud yoiys uy SjEeA 40 on¢
-

}

- T - . ¥ m T [\

987H PuB SJBQUEYD HJBOS :5J0)28}8( m i .,/

B,a_ *SU0|}9B0J J}}SE|BU} JO B3Ud m W '

s1sk (euy g Jaqusnoy 9961°21°8 ) ) .._o_:.m -pusdep y pue weaq outJineu sJnd e Aq m . W
996179°0Z : ‘uoueiuy ‘Jejoy ‘uyey ‘Jedog poInpoad SjusAe 40 21}y -1\.: J0 weaq outJynay ; i gcSs S
. ‘ . DUN0B 1Y4-NY3) | juswounsesy °ud1}BAJIBSUOD JBQERU UONG i
Sy jo uo}jo|duoy J4dn £q . [UTFC WL m 9po3
snjeje * {eaoaddy sJoy}ny jusniuedxe Jo uoy}diaaseq epo)
*JN [e}0] 40 8jeg : veag
40 83eg : *dx3 | eaay i
B961°2°GL N [96L°LL"1 QDIY3d IHL W1 GIHSINII SINIRIY3AX3
3L a1qel
JYdN AB @3A0YdAY SINIRIYIAXI ¥ILNMOD Sd

- T
£961°2°S1 |
2/anafedd |




KBous yoeo je qri fsjusae 3/A8Y o
Ydtung G inoqe yo A3eandde [ealysiieys B yy)a 3fp8D 47 42 pue 2 ) 6511
m. .o e 1971°9 | 000°0S2 ‘banguey ‘uuogi  pue afpep 7| ye suoysi(oa dd 0 Apms 0}0(deoy 21 K ‘002 J8H * 8s 1
“ . ; : 61gsea)s “B12Ua (2] 0B 5% o
-prapeq ‘Ae|deg § juesirposd 5|62 3p ju3es|edioujsd*aibiouy epueal .
8961 fusbuog‘Aesap ‘ueqip v d ) suojyoesnjuy sep 3o ‘sybusup epuedd g Y a/pey suedosg ' .} 02U
000 %11 uer 9°%°61 | 000°00Z | ‘"10d°23'4ojexueg | S0P Jed mekou Jns SBYUBJFHOI SUO{}IBIE}U) SEp 8pNY3 TR | 0Z1 2874 , 6Ll
i oux ebew0-)3ue oy} A(qissod bulpn|au} suosedAyfjue o , T e
. E.* 0 u01}2npoJsd*saouBU0SaS UOSOq ABY B|Qissod ‘{onst) ¥
ybanquip3’ ach . . 5/peg ' >
000°8€1 8961 9°10°8 | 000°002 | -s2(9°weybujussg Pue (02€1) N 40 uoljemsyyu0d (00¥1) ¥ $o oty ) .
suep ‘ ' : -eutesojep A)jued-uyds butpniauy suojyoesejuy d y or "y wop| , Bl o
°p-°us ReSJRN ‘a0NRJY . s)|nsad aha ' ' 7 =
0 8961 8°9°¢ | 000°001 | ‘B4eqiapiay‘uuog 2 3/A80 g yjia vos uedeoa‘sasueuosos jo Apmys m> 9 : ' .
Jo)yy : *up(Jog‘uoysey ‘yy33 “sedsed0.d Apog-0a} |senb'suojyaesajuy A6aeus ybiR 91 " g1 2y *002 8K * souy
8961 oo . .:u_.-.onws__mmw : SOIIS [Bul) o m ey ¢ = -
000°4S 1 *ag04 8.~.~ 25.8_ *eaousy *weyang v} sbuoud g pue g ‘y *7 Yy1a suogjoedojuy d ‘4 a/A8g 01< -y ‘seeq ‘g | 05U . ._1
99°¢°¢Z | 000°00Z U} susjueysew uoj)anpoud pue $8IURUOSEJ 4O Apmyg s pajegedesy*y 181
; <H'00208H3/A8Y ' >
m 5> 3"
{ ] Y190 *Aejoes = o co:u%o.&.a-g uoe 3Ny ‘eJnau uoseq od.ht» 3/A89 I/eny > N>z
4312 0n0°06) 9961 ‘pJoyxp .caom-:z S|eujj s}e}p) sedueuosyy sop $p)9iJadosd-se| ans G'y-8°7 wesq pajesedas .o
000°81L 330 99°G°LL | 000°00% {°°d"3 ‘wepsejsey sernbi)sije}s sep uojsuojxj *uojjanposd ep sewsjueagy 'y dtyeysoayaegy ezl
8061°2°61 uonje JYdN § “sxe/xd — opoy 5
Aq ey ~Jodo “ {ea0ad § 3o “up sdroy: KJeow ejusmiJod 2que ue Ees *3dx ead
xd *ay [230] Jaeys | -dy eyeq | pauddy 9 Jeoung m_ jusmiJe0xy | Jaquey) p 8 39x3 v
ROI1Y43d0 I0 SHIKOR 1X3N_3HL ¥0J 03 TNG3HIS SIYMS0X3
vZ 91qe|
— — JYdH A8 (3AG¥ddY SIN3WINIAXI ¥3IBRYHD 3168M8
8961°2°g1 i

21/dx3/5d)




Ea

" L]

Aluo £q reacpe Jojsues} snyuamos-g 3/pag | < yyia Tl tari ‘Apnys T o;smw nzmom b
. .q-p | “POCIS SY . PI04¥D a.., d i, L+ 0+ T'suo1)aes ssoud yo eouepuadap ABJsus ‘suoi)sedajuy 0t-2 0zl 28TH =
000°52 gt ononoz Uisu0Isth W3 uonm.Jj)sejeuy jo Apnys Aeasng *OgTH ul Bunsodxe T AGuous-ybiy i weaq *[a }sey waﬁ s =
‘ . 8061 . . 038814) .o-em --mm.u-_.aes co:m_..:z B BiA |-} PUB (=] U SUO{}JBS SSOUD [B}O} | dpanyr| o,
: Mo g5 uep B9°Z°L1 0007001 ‘sobse|g'eubojog , uos any_Y Ul UBES SBIN}INJLS BY) JO BJNJEU BY) 4O uoyjebrysaau) =604 18 98H : ofll
Aejaeg B (o161) a_» ® 4o pue (098() ,x © 40 3/A8Y u =
8961 erre . . eunan | 5013480040 pue 8dusysixe By} UO Siseydms seqnayjued yyix 9/A85 It : e
n (ady | L97ICRE nOD06 60q(eptoy ‘Ny3) £2°1 pue_|"| useajeq uoyBos wnjuoecn_y ouy 40 Apmys Jojieq | <217y 1838H, 95U >
2961 L . 8)sela) ‘awoy juasJedxe uo|}PwJ0) B BIA (=] U} SUOI}38S SSOJ3 |B}0} Myl I8 umcw =
9 $ady (3°ursy onovost ‘aobse {p‘eubo jog 0B [Ny J U] UBBS S84NIINIS BY} 4O BJNJRU BY} JO uoj)ebi)SaAu| “6°0.) 3/A80 ¢ teu
3/A8D €°| wnjuouom*qe| }e £0}}205 5S0J3 [B}0} UOS[IRY 62’1 -8° ...gw
, - 0 Ut UeBS BJNYINIYS [=| BU} 40 BUmjRu By} 40 uoijediyseau) 18 080 weeq : .y
8961 ' utan) ‘esiq *)sed je suoyjeqiyjuue ud Jznopue ng M7 u) paAJesqo Kpeedie \ pejededas
0 yaseR § 19°10°8¢ nno-ool ‘enped “eubo 108 fuseu0quy eyeys euyy 4o suoyyoees pd pue ud Abseus-no) uy Apmyg | U’ 9§ 21EISOs3e(3 b su
- ("s1ee 000°001) s ne) jo hessp e% pue (*syae 0p0°00l) :
2 d y<d y vonyzess pog-g ey} :¥ 30 suoyjoeaBuy Kee 3/r89 :
- . PR -puo3ss ewy}-ayy| "ehohfhxxun.afhg *Aeasp 3uojdey Guysn 8°l :
0 8@— 8 AN} 25 nns l ﬂw xmuo .m Q\a w7 »—u-_uw 0} unjuowom :-o-_xt—_a- 30 ox c:oocan Jo°posy -N.—. oz ssu -
8961 - FJ : ®
“rye . feqaeg uoibos (0%0Z)wh 94} § 3D L°1 H ‘0NZ J8H . v
0 _.u._.:_ SLLCHI U ‘basqgiopiel ‘Ny39) U] 0Jn}aNJ3S QUL JO) YIJBBS 0} juowidodxe uotjewsop d_y -1y 9/A8Y : oty ~
. (eyeyaney . AT
‘suuesne)’ [oodJeaty S}{nsad (83IsAyd goyjo ay) || 4 [{J0$S0398 pue weaq :
8061 ‘enipey mp-3su) ‘a/A89 2°| }e suoyjejiytuve g jo soje)s |euyy & yyy pue 2EYN 3/A89 pejeasedas 0
000°¢€8 30} 99°GTLL} 0007002 ¢ ‘edues4 ept|(09°y3) oy Ul (& mé uosew of 843 jo sJequmu smjuend ey} jo Apmys 2 t'd anesedyoe(3: ay 671l
8961°2°G| { uonje QYN § sys/xd A
Aq uoyey { -uedpg | |eAcud 303} ) reeq apo)
xd-ay (eg0) | jueyg |edy syeq | -pruddy sdnoag >..a=.=m 30x3} Jeqaeyy pue seeg 03 BOJY

A

861°2°1 |
a/anfso |
o

i

KOILV¥34O0 3O SHIKOR LX3N 3H1 ¥0J 031MO3HIS SIYMS04XA

(P:}u0d) vz 8|qe;
JUdN A8 Q3A0¥ddY SININIYIXI HIGRVHD 318808

S

—74-




*3/A69 £ je peuue(d | |eutbjJo sansodxe oy} Sede|das 3/pe 9°y }e 4o aunsodve ay] (4

S)usEBJNSEAE WAJ}IBdS poAcsdm} y)ia pue ejep! ": : g":
OeZT2Ll} (961 § 9701y 651960 8J0® y31# w01}EO}3SEAUY SROYABJD BY} 4O UOISUB)XD Puei~ e+, M %% 0z1 oM . = E
‘ 4 1 2
SAA} 1ydJep i 0g° g L7 L £5J0 VBN HE3) suedoJd u} suojosd 88uy uo 711« ., je-0 ¢ R SS0300d ayyy 40 Aprygicd - A zeaq 9@ jsey 28L 4 961 = E
EUEGIew vo|je[jyitue T 00 DY} PUT PEAIREYO-SBILLTLS TR TN H
% § -82 88U BY) yjoq sue;saepun 0} j0EB)}y °*9/A0Q Z2°| }e gue }sed je | 9/A8Y ﬂlﬁﬂé 62°1-008° - ;L
. . o1y . . UOLYR | IYIUUE U|*pOJO 580UBLOSEJ UOSDB*R)0Q SBOUAJBY) 1P BUINISYS JO§ ,une . LI
8 000491 ‘uef {9°11°8 | 000°05 BaueJ3 2p 8691100 “W3) esneasq A0Jous a)eipewssjuj ue e uoije|iysuve dd i(;) uoyjebiiseau] Lo’ weaq-dos °}s04328(3 | 1 jesu :
. butuo}jeas uojosd-uosadhy jo Apnysi . : =
19°9°1 ) ai-%°l *(s3uelJeauy |esJuoARd 0L} JO S8 DUE) O1}RJ JOJIR) BJO} oV =3 /AR a0 n"ls J8H : =
oozt S 1e021°8 | oy 649(9p{0H ou} 40 * (kJoouy 0aige) uy Bupneouq Aayowsés ‘o(ni h sy i OO s 'dgs! ;0213201 Ay e
R ke 000°00¢ ‘0AJ 30 }s0)) sajed Keasp ajuojda|y pue ,'.Z 8y} J0 jusroJnsEl LR o 150412013 N 1l i
. N - | ]
'un%fgf(‘:) % - eusayp ‘afo)(0) ©01)9npoad .:-_.: pue _U ‘46Jouo Y6y e susiueysew *}oeed ‘(uuui 3/A%9 : e
000°9.8 feq GO LIZt { 0ND°0NZ i vedm) ‘Ny3) ‘ui|ueg ‘ueydey Auepadso) §89UBY0SBY 40 SJBqEAY BAJURRD pue Kedep ‘uou:npoadg oty 8K 191 :
- L - H
) Sunogseaye ‘Aejoeg s8p juesinpoud 8| |89 api :/'Aeg X 22U
. 89 . . ‘Aesapueip‘eloue [eA-plapeq juoso [edjouyud ‘e)busup epuesd € d y Suoydesejui sep 38 ‘atbuoup! . . -
000° Ltz ~uep [o°YEL § 080700 ‘*104°93 usbuag*La |oxJeg opuedb gy s8p Jed nedou JNS S8)UDJPYOD SUCI}IEJB)UY SBP BPN}Y LR XM, teu
3
0 LIS 0 pue b b 6 QéA;!l) : - 'L
. . . “01S0* INU1S 1N *uBbeuusdo | = by 0} ealje(ss 7 = bpsaajsuea) abueyd jo 8yes : : ~
000°t€ *28Q 8°21°0 { 000°0¢ 1071R018 (oK 4 d 8y) Je|n3tjJed uy ‘eyep d -d 3/p8Y G| yiiA uos tuedwoq ‘d 00z 980 : {su P |
9/A89 |°G }e vuop °dxd jo Abusuo Joyby je uojsua}x3i. ASY
. 9§ e . ‘eutioion * L(svoses) o pu . : -
n10°y81 “Aoy 19°2°8 | 000°0G1 3ueJo|y ‘eubo|og *(Jeg -(suosew) dd p 1 :suojyoees oYy Jo Apms 6 2 e 380: Ul
8N110}N0P U} Suo}d o/ " ;
9 veLun J0 °poad juessyod ‘suoi}ess Apoq-os} {Semd yo Swsjueydew*poud /AZB “a/p0 0"'2380 :
000°261 | “aoN | £9°2°8 | 0007051 A(og o033 meyung | OUPOSES + Oeusi woiyoue ko mmysds word-ney pue om g <Eif G4 0 B g
Ul SBIUBUOSOJ BA(SSEE 10 SJBQUAY wnjuBnb pUB SUD{}BS SSOU) M t 3B s L6l
) I3 /a8y 6>d °
ol TR R C R
an0°oL | won | 19°2°8 | 900-001 yoLung *Wy3) “s(essnag SIBYS 2 += § JO uUO}EI1y1uBp “JIe8y Apog-08) sendb uj sesyueydsam; neaq +das *1504) 7 by ;,u
Rt : = abueyoxa 40 UO|}eOY)IJB[) "SUO|}ORES U Y U} Y abueyd jo Apaye Ry 150437213 : &l
Z2'gluey ! po ‘inddy | xdeay . veag 8p0)
-y xdeay |-pers syeq | -paaddy sdnoug K.ten'nns ydx3 J8gaey) pue eeeg s eady
8961°Z°61 01 296(°LL°1 001¥3d 3HL NI QIHSINIY SIYASOXI
8z elqe)

M6L1°2°61 §
74354 }

JUdi A8 03AOMddY F:NZRINIJNT ¥3IBRVHD 37868M8




] »
- . « .

| T

i jebue} !

. m__.o:uomm Leus m
S 14 (euy 1961°2°8 sJanoy (2 rots ‘ufeyzspesg ‘seusog $5043 u0j3onpoad g pue 8g ‘7 jo ~=m-o._.u~o-m suojodd 3/pe9 g -Joyul g4 > m 1
m P
! L |

J0}ou0J}J0ds ‘uoys |mN] :s40)38}eg 1eam . :

(9961°1°21) . sessep ‘ejouale) | *a(dw0d y3 18 suojoud ABuoue ybyy jo uoyjoe ey gy < -

_Siskjeuy c9617e"LL SHs ¢ ‘puessog-juonin |y ‘Ky3) | -sejuy ey) uy peyjyme sjuesbedy Kaeey jo »!&w.m suojoud po33e(3 &% %3 “

1 h L3

JdN 4q so|3y3sed 4o 83y pys “ “ uoy3dyadseg . 0p0)
snjejs (eA0ddy 40 s3eq 40 a5 peacaddy sdroag juemiaodxy jo voyydisaseq ; Ties “u”w vouy
. : ! .

8961°2°G1 01 961°11°1 001¥34 IH1 NI QIHSINI SINIRIYIGNI

£ olEl
O¥dN A8 GIA0YdSY SIN3RIEIEX3 111 SOISAHA

1
8961°2°61 3
/4350 |

- T —— ey
e e L o o o B DS i e I e e




I_m:';'__.:;m_ - ..

I
- s fral
Le00q ¢ £ x|

_°="L._ JLod n_Jﬂl

¢ AT - i
...4 .-. »-l H "' H
H I :[.u. -l-‘-:tlutulvx:{]i}]]jt His

HUL M L

ay

BOIY Y3jno§
83 ueurpxadxyg
pue sweeq :| °FTd

8961°2°6G1
21/dX9/8d9

|
t~
~

|






RECRBEOE-7H%23|HLr % (B5.1~54), ChEZRBERF TV 2=
IARBAOAMINA (MBE)KT c—aD T dr —38 LIS TFH- BT

RLADIDTHB, ChRARRAOE —20fHE, BNFARBOES (LATSORE)
EMRCKBRTHPIOTH S, ThEOHERNIE, CERNPBNLOBFv>2u tbn
¥, IR EOPBEERRICH T S Potentiality E+HRENE > TnAENT ENBEHE
BB, Ch&EOvr sty (I1—-7, I1-11THRNAEL % )SEEHEMNETL,
MEINIBFE— s OBENAEEOH 1 0ffC2hiE, Th&EDO vy s b v rOipR
ENEPEARBOCHKRT AT LIC%E B, > TEROBFv > 7ut v, i
40Gevoﬁ%oiﬁféafgmmmﬂuﬁahnu,%ﬂ%m%&éﬁéommﬁm
2 ZNn0TH3, MERDLA2B 2+ ¥—HRYESEHER, EHCFVWTCEFOY Y28
be R EBICEATZL, TRARRETEHE 5D CH N - Th b,




?
1975

-
L -

™ -
-
b
Sy

2
SOKEN -
40 GeV

1970

K* MESONS- .

/
1968

SERPUKHOV /

_-80__

B5-1

RTFARRICL ho< b KE v — 4 OES &

“INFENSITY UP, SUPERCON.RF ?
DUEE LI R ER T AT RT.

YEAR

1965

L.

o amnon ¢ amne ¢ covmm o cangm o

ANL

RF SEPARATOR

“SEPARATED BEAMS OF
CERN _ |
BNL

DC SEPARATOR

1960

B S =) s o~ -

1000
500}
100

(/A9 ) NOSIW M 40 WNINIWOW WNWIXVIN




MACHINE TIME ( shifts)

MACHINE TIME ( hours)

200

100

1000

500

| BNL-AGS 33 GeV

1965 APPROVED EXPERIMENTS
i — COUNTERS & SPARK CHAMBERS —
ANL-ZGS 125GeV
| S |
10 20 ' 30
PARTICLE MOMENTUM ( GeV/c)
ey

10

PARTICLE MOMENTUM

Bs5-—2

‘_81-

20 :
( GeV/c)

30



1965 APPROVED EXPERIMENTS
- BUBBLE CHAMBER —

HIGH ENERGY

BNL- AGS ( 33 GeV)

ANL-ZGS (12.5 GeV )

s1 GeVric

A,

20 ~ 30 GeV/e 2
7/ 7
_ // 7

5 0 50 100
. *ANL © ZGS T
APPROVED MACHINE TIME( % ) 125 ko”
ANF—-DE—L
e Bohzwn,
pmaa, e




BUBBLE CHAMBER EXPERIMENTS
WITH K* MESON AT BNL-AGS ( 33 GeV )
K'I'
e
15
O 1x10° pictures :
- RF SEPARATOR .
§ — . ' ll:lﬁ ' .II
S
N
§ 10
s | o
x
LOL 1] | [ ]
§ TWO-STAGE
S DC SEPARATOR o ]
g 5| — —i .
3 —
8 1 '
) : : B2
DC SEPARATOR — g
- D1 - ]
0 a
[ n—
—— = (B
1960 1962 1964 1966

YEAR

E5-4




i #

mmmﬁkomro&&ﬁﬂﬁtbtmoiMOﬁﬁﬁ%warﬂ,kﬂm%@ﬁ&ﬁ
OHMR T 97 L LTT7 5 ROKKBHEREFTH -4, EERFYERLETFR b
FTHB, 196 SEFETCEMB A ¥—BIC7 5agBT/AMT 5, ELTPHT
*zOBFvv2utny (1L3Gev) LYOTRTRHINZESTH S,
BEOERNZ “#L" KONWTI—1 5 bLONAHd, trTREROELN
FOUVX bedTrEDLY (K524 )
HEELAVAZCERNTCORRO Y X MEFTRHES 1 ~530FLRLTEHN %,

5 o4 HROXABBEO—KR

m%v:owcot BHtho to BEdbodo ftEdho b o
BREEFH L
LRL 254 vF C
SLAGC 404vF C (SO~70KG)

824 v¥ C (LRLAEWDYLO)

ANL 304v%F C. 1274-F O(SC20K@)
404> HL '
4045 C

104v% He (SCFAMNE)

BNL 314v% C 7 74~-F% C(SC22KG@A) 147 4~F O(SC30KG)
304 vF C

C

(o]

804 ¥

| CERN 2m 3.5m C(S035KQ@) -
l 1.2m HL

i RHEL 1.5m c 15m C(SC 70KG)

’{ 0.8 m He

P Saclay 0.81m o 1.5mgx4m O

1' | 1.9mg x4.8mHL""

il o

!a’ DESY 0.8m c

+ Mirabelle, Serpukhov H=FkAF¥—-iERAMCGEYF, TZO0T76CGevvvIrIRY
r hoE—aiBnTHRC DI,
s» Gargamelle, CERNiCHZEhH, *fﬁﬁm%oﬂBOW%Wﬁfﬂ‘éﬂém

e e e =

]
R A



L MEOKREILFLOOBRMEC LARMER Lo 5 . ..

“G(Gw%MHQﬁﬁﬁ)&éé®@,ﬁﬁmﬁ,ﬁﬁimi.Rﬁmi&**/OﬁA\

BREEDDEZILDOTELIDTD 5,
He(~V V&) L3507, BRE~NYVVL2ERADOIDT H 5,
HL(E®B&) ¢k dor, ey, JvA 2 OBRELODAIRER* ST,
(8C **k@)tdr0ik, TOWH/IC **x kG (FrH VX)) OBBERANRDO( T L
&7 o
&, YEOBBEROWTRFELAWILARHIILNADOT, TORTIHAER L.,

BIANVE-RAEFTO (BREMNLZ ) EER LAER

BXACBRLY, LORCRTISRLPEHEAE - AR, 4828 LARRE ZRICA
MERDOUTRME « B, B2, DEEALECRAZBEWEFHT 20452,
"B ORLANWKRRCEEBRLEFEMLIO LT 200BTHL, SEBNOLHICRT
LD LORBEARRSLSHEL Thko LA LEK Y O%#BERF R, BHCE=K
KB, ERBFORBERCBID, FHELLTS 3 O~OFREROLEL 2RE L,
TNEHEBONERECRBRILT NI, M YBROBM LA, kEERDK D> TRE
CRBETREEZ OTHH—RBELTHWIOKS 52, REOFHOMELBIE, 0L
5ICHIET & X 32 B% o

ZZTLARDONTEICH L EGAELRE) o RFEMEFOL3Gev BF > 2
PERYEAROENRARR L TERINAIOREN, 1EMO> 278 t0 v ORER -
RAMAREREZEETLT4L00 0 FHACHZZ Vo A LBEOEF v 2 abnrTdibxx
=T YO FPREDODIDO (1L 2Cev) A#FR - FRE TS T, FEMHB000FH%2BT
Wbo Y FOBF Y Zur bt arGry PREBA(—FER 2~3HOERY L TWn3)
TH20L, RIRBMRBOBFY > 72 b o v CRARLEOK =4+ ¥ —RARFRE
#ﬁﬂ%bfhéofééoW/bki&EKOE%%OJA&tb%&ﬁoﬁéﬁﬁﬁ%
Z{RENEVWDREZE L&,

co%&bﬁkOMTK,&ROKMﬁﬁﬁ%O%I*W*—H%ﬁGME$OE$ﬁ,
FHRFEER, FHRBEHRERORERLTHE S (£5.5~57)

RBPHBELCHLT, TCOBFY > 2at ayBREXTZLBRTLMA L0k b OE,

vryZutoe yERBEEMALETS 0RAIOKTE - B - HEBALETD L NW5001,
BHAANOA4 R ESTEIMBLESNWT :DL T2, EFEPWTYy 2 tori



Ny

+
W
L
A
~“
0
Il
W
A
27
ﬁ,
~AJ
e
D

i
¥
JR
~,.4m'

I .

e .
a@ :
- [l
i~
0
o

WM.
k.|
. -Z .

®»

.
)

Ik
¥

t~

o -

L

P

&

iR

Q"

N

o

N

Ve

1S4

e

c.

¥

T.

.S
N W
By ]
. ¥
o ¥
5~ S
il W
W -
BV
Q = .|
NQ LN
W
& W
3a ¥
¥ -9
R ic
(d e
Ry 8
- i
i ¥
¥ &
Mo W
Y
& R

—8 6—




55. _electron synchrotron DO AEMER

BT v-aldisE O

InEEE A

L M

: | SRR IT A e
82 PrEEa A = " 4 ] | & %
BOR B MEBR =R e o omp | R OB R | EER) FHTRER
v Ao ] 1967 5MDN
Bonn 23 Gev 3 H 8.1 MDM 12.3MDM 0.5MDM. 1.5MDM
. f 19 6448 '
Hambu'rg *| DESY' | 625 %R2 50 | $75M $275M _ $10M $1.25M
Frascati 11 T | §15M $ 20M §o0125M
Toky ot 13 1961, 1966 [§IM* | ~§oM * ~$0.1M $001M -
S VA ﬁ' f ‘ . .
f 7 12 1960 06M* |-~ 8085M * - |~§02M 0.0 8M
Lund LUS;Y 128 $ p 3 including excluding
' L : staff salaries
Yerevan EKU ; 6 19 65F i
Tomsk Syrius| 13 © | 1964 - 0.18Mrub{ 0.13M rub.
Daresbury | NINA |5 * - - 13887 £22M ga5M’ | | £30M
Harvard | CEA (6.2&)5' ’ 13%2% - S$12M $25M S 3.5M
(6.1 - UL
Cal Teck | CES 153 195 2% 19624 | §1.6M 1803
1(15) . 1
| 4 AR { mod.from,
Cornell | CES 2.1 19845, 1965 | j3gev="" $0.25 $0.35M
4B 128
50.3M
Cornell 10 $6.1M $115M $1M $12M
* B ( D)O¥MEZE x*rv¥—Ddesign value

*YFY—
%R <

*Bit
B <



—-88 —

.®56. . BYREMERL S OX AMERR

i .

B R

n-E 25

SERHCH €7
TR

PRIDTE—a
Lk B

Wik K TR

hnEEs & M
HEER ORSIE %

SER B R

FRTRR

O}say
(ENS)

DL A

,LéSGev

.

2 1959 , 1965
€23 Gev-1968)

100MFF

*
12MFF

*
12MFF

Kharkov

(PTI) a

ﬁSGev
(2)

1964

Stanford

MarkIII

12

1950
1952
1960

(80ft) SIE
(200ft)
(310ft)

S0.8M

$ L6M

'SLAC

20.16
(207

1966 :

Yo
i

$114M

$11.3M
(FY68)

$10M
(FY68)

PR
P

o B :_( )@&fﬁ&il*flf,¥—©~design value

* G )—

(X2




#5 7 proton machines Z#H# DX ZWHFEFT O Fl
* L Te—a| 2rig © InEER AR  InEEF & MR G .
moemt | m om & | D e | R B g |FMEER| £ MW % R
BNL | cosmotron 1952 — 67 296Gev| $7.5M 8§10.5M 19674 3Kk b shut-down
LRL | bevatron 1954 , 1963 | 6.2 $7.5M ~$ 30M (FY68) | ~85M ~810M
(FtEREEZST)
* % )
BNL | AGS 1960 33 §$30.65M
120M.Fr.Sw  200M.Fr.Sw [30M.FrSw.| 52M.Fr.Ws.
| OERN |~ CPS 1959 28 (1954-59) (1954-59) (CERN©O&)
[e o]
T
ANL | zas 1963 12.7 S 3 0M $50M
. i foperation -
RHEL| Nimrod 1963 7.0 £30M l\féﬁﬁai’c’ ) £6M
P-P | PPA 1963, 1965 | 30 $8.5M S30M $47M
* MRAOBBISERFEL AL
%% AGS-BNLO %#@i% ik ~$30M




6 BIRNF—WAFR LbPEH




6 BIFINVF—FFRHT L3 EE

BNL, ANL, LRL ,SLACR OXBEOH=4r¥ —PBEOHRFOZ LK & 4
nBINEY, MEnoTL BENE (WAL CBANSECE >TH0T, OERNI
%?i%&bkﬁ#.ﬂ4b»&b1mﬁwféok#%ﬂ%&m.l%?t%aums%.
E$$»¥—%E+ﬂﬁﬁwéof(ﬁofﬁk@#mwtofﬁ)&bfi%&tt%mﬁ
K%bto%b?é%. :

@) GERNoyyaarnvua1pA&czaﬁ§2%pb,smnmﬁuozmne
machine(2=f1 OB EHOBWFMEUMES, 2 0 Gev) @2 0 pA OTFHME (7 ¥4 v
6o ,UA THok)Edo>oTwnbe (ITDOR%X9%Zpion factory T2 I TR
5e'fﬁéhthSO&ﬁbﬁﬁﬁoﬁlo~&+ﬁe&59.)%cr%=*»¥—m%“
ﬁru FERCEATS LY, g, AEEEEN, WY, %ﬁmﬁ?&ﬂﬁﬁﬁ% A
ﬁﬁﬁfbm%ﬁﬁﬂ @ﬁﬁﬂ@%‘&oi§$ﬁ&®fébe
~ME%;%ﬁ%O§b9K&%ﬁ§EEﬁ&%9w.ﬂE-M%§EuﬂoAaozkbé
%ﬁﬁ'M%ﬁﬂ?om%ﬁﬁﬁaﬁo§oozquféal9%9&%»322&3~»
—74 Y ELTRWRD ST b NBRHB D2 %o@T%wbritt&%ﬁ%&(ﬁ%)
Kﬁ?é%ﬁﬁonKtLOQTW&ﬂhd&btm,”V -
 ASMABECRRRAFRALO 5D, HHIBOH «ORMBEBICATAC &7 ¢ HR
TR LARE N, TAMKSRERET T MBS WEERO AT £ LR 5 5 5B
CHBECLT# L LHRBET, LLOB=4 2 ¥ —HRHM T EOL 5L LT B
B Rl E B SASNEFTERS TIESEE PR L2 5 RROFIL 2 S€£20TH 5,
OBBEEL EREREZSTIAORRTRBOADLL L, XEE~ (8) FAOHRFA,
ZA, mn%omﬁtfustmdotmmﬂ%ﬁm(ﬁﬂxu#ﬁ%O)ﬁm&RELkE
ﬂ(lu%&)%#wau
1w'%1%»#—&%%@%@%&*&%@&9&téf&@%;mﬁmkﬁkﬁmbnb7
By, MECPENACKRRCH bR bREARER LD, BRREC—E0 BERBEE
RENBL00B v, BEE - KEf - BER - BRESOHEL TOBMCELI 5,
ZOYXSCBREEHELTCEIA/REAOTC IO SEHAXRBCR IO T, TR HLOHMF
Koo THEPEREAHORBNLETs Y, RFBOFHLCH TrWEKEATIsw 2R
dxbm, —flzddhd, AROKZEEARFRN BRI L Lz, B(CwaFACHT



6&%%?&&‘-&13‘#%2&7& BEV, RIS o KBEABR L b kKREE L& 8l
27T, M%muﬁw(a<mw@ﬁ%>%n&§ozmaﬁﬁﬂaa BRI kK LT
m,&%oﬂﬁoﬁ%mwkxzrbré.ﬁ%ﬁo(airmﬁﬁwﬁxbﬁa,aaﬁﬁ
OB HEE DBESS B b Ko OEBN ABAO EH BEHELL 0T o, ..

RIUMAEFT LG0T, KEORFH, B=d 4% —PIRMca, MESmDsRREm
m®y~»km®=y9U—biny”@ﬂﬁ%ﬂ%%%ﬁ%ﬁbfwaoﬁ&o6Té6o
ﬁmoxﬁmkﬁﬁW&ac,=/9J—r7n;?%0v »rﬁﬂoﬁaﬁmnmﬁﬁm
DL ek HED T, @ﬂ@ﬁﬁ%V&#%&Hhﬁtbﬁm ktzd*%ﬁ%mmu&ﬁ
(H£10ﬁ>®%ﬁ¥m#ULbé %@@Kw#ﬂ%n/?v—r/ »FOFE BH
H?AxTuTé&%d#DT&<.TTWD?hﬁz/?U—b.7=x?©ﬁ&ﬁ®#m
'amaammAmacﬁfom(@ﬁmwﬁmwﬁx&anam&aus#or)xﬁfﬁf
55, %6m5bﬁf%®kb®§ﬁ%ﬁwétawtby
) W & L ‘ _

Lf:v&9—b7nQéogﬁkomrm«kﬁ.Es*w#-m%mggﬁéﬁbﬁﬁ
WE KMt TH o MRFICHELXARFACTL LELABY < ¢s BEEF5,

S EFlE BT X 5, CHWOZmK?@ﬁOQWEHSOOPV%D@&L,1967$5H
%1chmmﬁmrinkw»wf»(1zﬁoxﬂgﬁ¢mﬁ)oﬁaﬁaburmuw
kw1%14orzmﬁbkocn&&ﬁbkl%xDoHN@%%Tbtakﬁftmki
bi—KkBEXTHS, o

—T%zrﬁc%a;amomm Chéﬁﬁ?ﬁﬁfut&tbumﬂ? < VERALV
—y~%9&fﬁ%®i&uC&®f®6:*%@tﬁwﬁ%Pﬁ*@ﬁﬁCO§ﬁWm&b
hb#Eﬁ#.XE*&%&@C&%KM&E.@EQT?F/$k&ﬂbtéwﬁé.mm
KERTHS b, RABTECBEBHOD AR L BUR VAL E , REOBBHEE
BFRC DR o THMCEBLTwETAE, COL 92 BMARERFTER VT ECE B,

HrH 2 ADHRAHE FSDCHB, £4 V%2 O EDH P —F —TiR R TRz,

% Plx Lt CERNOH UL\ Bk (BKEMZ1 000 0n®) Ko bR E, 40 b RU60
Fr2Y) I b T B IVv—YDEREREDT B 2L B T2 D, OV~ 61 5mDRAYYED
HREEPE1 6 0m BT 5 L 5 KB o3 bh, —Jwﬁﬁstnw1uorzo$otﬁw?ﬁ
ﬂ%%oo:ﬁzmoBanolmmls& FDO—oDTYVISDEEEX2 00 b THB, ZOT
DDIV—Y DT X L3 7./ —~C E R NfO:;#:¥%8, #Birst, T2 I FDCT80FTRIRT T ¥
Thok, 2 V=it 3 > DBHTHT T, Uwsﬁsﬂup»OERNWhy—7f1us0u§h_
<o




ZhCHELTCERNOBHENCOWTR~AE, CERNOBREMIETFORME,
.g%,ﬁ%ﬁﬁﬁ.ﬁ%ﬁ%%bf%ﬁ&aﬁ?%&&%&.ﬁﬁrspﬁéouaﬁﬁ'&
#oTnd. CERNRKEXZ#v—9 s BATHE WL T2, OF RN EREE~A
CMEEARL Y AFCEASMEBATSHO T, CEBNORBEHAEMEFEO BE O M
BHEVOIMHBCBBT z LD e, EKONAL 9 2 B8#AEREE o0 B X0
BESHLEBBLTETTIO T, ERY, EXPO Lz H, THECERN 2T £
—roﬂﬁﬁﬂr%ﬂfzmocafu&m/'%%Mlofﬁﬁﬁ?ﬁbﬁﬁﬁﬁgr?o
TORBLERD D, R
cs?ﬁﬁmocaﬁﬁ—oo:ey~r&ﬁMLfvé50GEBNoﬁﬁﬁﬁmwmo
%RfiﬁtPiyAfééqWﬁ%2mkﬁ¢%77vﬂw§?7fQfﬁoﬁﬁéﬁby
7)Uﬁﬁ%@#fvjﬂuﬁéhfﬂkﬁﬁéﬂbko%Ot%ﬁ%&#&i,OERNﬁ
.TéfﬁbfcoﬂﬁﬁﬁﬁatbélﬁW&ok@?é%——OERNT@( FE#O V4
YAD¥E, BiNE, $ﬁ§o§<mco;9aﬁﬁﬁtormaoﬁ%/x¢7ﬁﬂoﬁﬁ
B CTAEFCEDES LD, Eﬁﬁﬁﬁékiéﬁﬁﬁhﬁfﬁmﬁokoﬁot
ttTﬁ%I%@ﬁﬁ%&&@Ombf%%OHKAbf./az YOBEELFOoREZ L
romz<cT, CERNM%%b@H%kaob4/A©ﬂ@%E@lb8#bﬂﬁb¥&
902 &WLk. *SOERNFECEE L CHH ¢ HBLHBOKTE ok v —r 1/
ODRKIVIY=—+7T B2 2885 v 7CHIAD, ?nzﬂéﬁ$iﬁ6owowﬁv7
bﬁa—%wgﬁﬁ%méﬁbko=/7)—b&ﬁ&gémfitx<ﬁmﬁwmoo#m
Bt L, AR EER L EOET4BHTa .
0 BoENZWEEBEO V=X~ ORMICERA b THETH , MEKT Fromis
'ﬂk/ )
RUICTLCERNOHIRETH AWK LT BHAABAEBCE 9, BLKOI %A
E—FCELL 9% RETRBAELEEOE L IL£TATHHH, L LTARO KT £
YLD Fo 9RO FBRDD. 74 Y n TRTBEBHCEBLIL Tz h, ~FLx
#ﬁK%QmOﬁﬂ(aﬁﬁmowrwa)&o#b&h&7xupkwm%§ﬂéw&w,
2EAREOE WARGENATCREFEDC oA DT B LS tr, T2 2 CRHERAD
&E&ktkb?%tgtfu,7fvamuﬁw&hkgmtﬁaﬁ&(1u$mnzm
nE9THoTE, HEACREL CTECAB LD S EFo Mool TLE 5.
—Fa LSy T4 7'&?%@7*60‘)"(‘%‘:’1-[-'}VOE%%@%=§fybﬁtﬁc'ﬁstcD?_$\ﬂa‘é
R ) LARRESXAPO BN ETBAHTORLI A9, RACELE, 2O TH0%HE
@@A@uﬁﬁfzﬁthOﬁEW&nfgi;m&o&bb#ﬁﬂ&ﬁb&mvporo




ﬁéﬁ@ﬁﬁ&ﬁﬁ&?o#&ﬁﬂfLiakiﬁﬁyA#E&Of&(,ﬁwwﬁbhfm
6&kwﬁe—COWm516c,EK?&.%A&K#HGK%&&(t%,%EEW%%
PIVTLRt EREGLNOBHILZACRLTWEO T, THALEHOERYCE
k%ﬁoﬁmmomrﬁﬁbt<1%;wom%Lh&wo

(@ :Z-z?*‘%ﬁf?i@‘tranSport'ation Service & mailing service . :
iﬁ?GERNM%WﬁwlOOMEEOKST.*ﬁ*%&@ﬁﬁ.BNL?ANLO&
5VCE}=—$»¥-—4‘H¥%%&F3’&%$¢’CK<E%ﬂ%ﬂﬁ%ﬂ?ﬁ?%kﬁ?%ﬁ’cu&ﬂmﬂﬁﬁ«?ﬂ:
—»a#ﬂ?«?ﬂ—wméép,H%ﬁﬁOAﬁﬁﬁw%ﬁ,fvt—ﬁ%OQ&Oka
WWKE%%Kﬂzéﬁﬁé€ﬁbpM%mkﬁoa?v—-#—ex&ﬁm,ﬁﬁ;_yy
IV—ERERMLEGNEZ LR XD, COL 92V~ CxeRMI LR ThE, Ha,
FHORERLLOETD 2, FlA D2 MaE BECHR LA b BB BRE B 50
5oy, EPHREERNEMOLB IR AL LAYV THCLBECHA A — 2 THLABE,
PR A=A Lo tHYn e tnditETSHE,
Ez*w#—ﬂ%ﬁu,Em&motba.ﬁgﬁ%maﬂm#b#&nu&hkmmmg
hétéﬁgwo%9Tét%&@ﬁ%@kbofﬁ%%&Eé?%#%ks&@%Téée~
Tfyﬂ?ﬁa—nyﬁfukTWOﬁ%%#Eﬁ®$2?#9®T(Exfiﬁ&ﬁ&%ﬂ
ZOoTEXIRSG ) MBEZVWORL LAZ WS, PHIEOEVLO P LE b < QMBS
mﬁm%¢.$ﬁ10%#T%5T6§00kbw.M%ﬁaﬁ%ﬂﬁ(xuﬁﬁﬂml¢&.
UCTEEESAEZLLBERELL 9, L o o

VIPORBC L > THE(ORBETPREORE CHAFL VEAE (R 22 v — ) iR
ﬁ%fﬂ&aiwo

X X X

CERNTOBZEOBMERL T 5,

1 0%/l Ceneve HiO E 5 CERNET(HT ~8kn ) Rili S Stop 44 » (0
BOR) R RSHT1 05 LA 4TI 2. LtrLGeneve iz 5 CERN 2 ( =iz,
CERNOELZYH7 5 AEHOBBE T, Geneve RL W HL 2 T) HARKB oD K28,
Eﬁﬁépbiﬁ<¢¢§0E3Nsoﬂﬁno#zax9&@@Tmt@oko%crﬁ@
ﬁﬁﬂﬂﬁ%«.{numoﬁﬁwt,%pwe@¢0ERNoﬁ&GERNﬁﬁov4yn
Asz?rvszaﬁy(ermbmbwaﬂy)ﬁﬁﬂ%mﬂzwrmko

<




B Geneve T ECE RNO R & $MOTIC { Geheve ORBZADHMME L 035 i
BT NCOoT) T O MR CAABER T S — BT L, WEBEH AL S v L 12
SRTVE, EO B T TH SRS LY THRHACGeneve R, 245 v, 24 5 vEHE
(CERNAQOFCLZY ) OMEBEBEFSE L LA >CT, CERNK &5 T & JEXCEHF
WZzofko LALGeneve HECERNR TG TR AL YR Y=} ( 54 SYHEHHE LNV,
%mwelb/avmméﬁifﬂuﬂﬁ(ﬁﬁﬁﬁﬂﬁo)mf47/$EEO$O§#W
?Geneveﬁﬁ:&}m%@‘ltbvx‘ﬁ%&tbaﬁb$$&©ﬁ%1”&§:&&‘mﬁbtfcof Lok,
%Okm&ﬁﬁ%wﬂmfg.%Tu7;v=mmoEmwGwmmmﬁmoﬁézoﬁr@
Hhﬁ%&meﬁﬁfabo '
) mBE- to&(ru#&bfﬂ%mﬁﬁ&%o—"“"“'
"TCERN¢7fvwfo% S SRR
ﬂ@«ﬁ&ﬂ~1¢f#ﬁr@(té Eﬁoknn$1§6°&<K7wa+&*o%
ﬂwabﬁ=$m¥ M%mwﬁtﬁ EEZ (TR AR DR NOK, EHMC RS T KR s
‘orBteE, Voip L &fh&ﬁ@%m%@%o(dm,¢aoﬁ&ﬁgyn@mT§&
e R, T REE ALV HATTHC LFESE LB 25 BRASCOE + ¥ Tin
a&mabﬁkoL#b&*OAH%¢~@%ammBCAﬁctwowtéﬁm%zabw
ﬁ.a—Uy»nikik&Mokﬁﬁ# 7%9ﬂ®&$$w¥ M%ﬁrunA#oﬁm
iaﬂ%mw%ozmr%c«%ﬁmxkbxm§§t&$rs1mzAk5mﬁﬁwﬁbr
KhBy Rﬂ%ﬁt&&o%mﬁo(E:x»%—)@%ﬁ(oaaﬂm)wnAmﬁO§m
Eéﬁﬁbfwét/$X&ﬂ%%ﬁfﬁﬁfémﬁﬁmﬁbtﬁzmwo&btm%

(f) 2#HHEE, TOfhservice BK S L
@aig¥rﬂﬁﬁ@?%%g&@%@@%iﬁb%%tﬁéféb,%@@@;cmRN
Oméﬁﬁoﬁ&ééoﬂmomr&b¢@ﬁﬁﬁ®%ﬁ&ﬁ5.T“tOﬁK4¢m—y&
TA7REy, ROEEBLATEOLwBESS D, & b THEECAR, #AX0EEN
‘”%ﬁé%ﬁ%#ﬁiﬁﬂﬁ#&*%gﬁééééﬁﬁqt@mﬁkk$%io%meLﬁg@
@5%Hﬁ%m¢*f»ﬁoﬂx#?qxérvyyb;Ré%%ﬂamékoioﬁﬁ&,
REOIHPEROTHNORE LB 120 B= A1 ¥ —FRFOBERMO—DIC% 5, FO %

* ﬂ«ﬂMITﬁﬁoEﬁ#y7ﬁy9x=,zay7x—kﬂzm55°

~95—




v, ILHXCE RN CHBIRFNCKITEH™ OHBEFas Y , BES, ST S L w8/
b, BITEHARO Y7 ¥V —SOXHh (BTOABKINELLICL TN ) PERE~O
KRR, e LLBEHOMIC, CERNOKHOR S XRFHOAB Lk wC AT, X

OERNtﬂab%&@%?zA«okaMEoﬁm%?boﬂﬁ%o&ﬁmme&v%&

#25%, OERNRECKCABEDO mail ORE, BEHREL DT Geneve %/FiE CE RN #
FTORDBE—DOOHBERE2L 5T720TH 5,

@ BEXHERE~0HE

BN REOBFCENC LA Bt 12— RFHR Lo TEELA TS 5. RUEL
Orsay, Sac lay, CERN, DESY, LRL, ANL, NAL, BNLWSh $ C O &£ 22 L, & ¢ CEER
BN ~81 0 abdRORH S5, @R, BNH o5 OMEELOMES =42 % —F5E
(XA 2T Hho ) HBLTCA (RELTW() bORLES>THECKBREDO 55 T &tk

BEENE EED K, PEOYBY EDKEOERF — 220 8 nTH=A L E—FRFOE -

BRLIECALR, LELEX¥ETOduty 2RLOSEBRHEET 2201, s AHO RS
B{EHAM , 84~ AO machine time, ( ECETO data BITHIN ) O], X :ZE=2r %
~MAFOMERITHR (SHELAEHBE ) 2H#XBCHALT, 12 B XECHEE CAEMT
52tB L v, BETY, REEFRBO» 2 CEERCHEROREALDE S
[E{ERTOoLACIVU'HEh, tb(&ﬁbr(CO@$&®§m)lﬁK$&L1mb
DEBPTVDBERLT Stne - .
ﬁ%,m%%émﬁbf,m%i.$ﬁiomﬁvmﬁbkb,&ﬂ§<.ﬂcﬂtﬁ;m
R, B, SHE Lo E=2 1 2 —HARFA ZEARCE v, RITHSORET EHE
OFRF (AT E( R IRy "OF=A ¥ -HIABHCANETR) OBFERIRL{BWD

T2%. CERNZ EXMARRHKTRM (PRIT) OREEI00RL (KA LES LTH

BEXLLEDTBE,

) CERNTOmRER, @8, NMEr L
CERNTCRE=4r*—BIRFRES 5 ELT, HE, BFA% ETHHRCS 5

*  Wagon —Lit Cook DXENH 5,

*x R4 XTHREERTIAFIEYB CGzE 2T, deeuwnem&al%m&mik%0x4Xﬂﬁ
BIEEMLTC3, CERNEKXS BSHADTW3

woxx FIRFOBBLC OV CITSR—FERra Lo

— 96—




INBIOPLOMBBRBWEL Y 502 SACCHLTE, BRFLULBE, BHOLo 2 L
30&%ﬁﬁ?ﬁﬁi£m5wr+ﬁtﬁﬁ&LtmaiCERN@@%&@&@T.Im%
A Tanl S, nENEEHER, B&, B ATFCHASEL VBACAEE 5% v
coxﬁwx4xuﬂ0®#b(CERNOé6)x4xm%©&ﬁﬁb&éﬁﬁfvcao
HEROMB TS B, %Ofﬂlm%ﬂuﬁlﬁﬂ:vnsxtmg team BREBEBF—X%2CE RN~
HbALLE (RUCERNAGBECL bAzate) €y EBEMBLATAILE b v,
'OERNuME@@&meﬁwoebgb&ﬁm ZD L5957 LBIC, duty free IK*“30"
@lﬁﬁﬁ#?éaxambrmb CERNO%ACOI5&@@Kﬁ?6%%#ﬁ@%ﬂ
o&&&wa%&Avw& CERNT@(A#O&&&T CERNREHMM (2 Esd
1@)%&?5§ﬁﬂﬁéwﬁbrsz W(k)ROW (k) OREACERNKD BT
mé@%%ﬁ& personal effect RU'LHMBBORA, REAMAHRY O 21 2AE W
BOAMCHL, =42 EFEEERE £ 6EWE LICE 5 Tinb. XOERN OFR ( &
CERNﬁ#su—&iﬁbgﬁ)O%éwﬁbfz4xmﬁm(14x$E&O%wf)ﬁ
BLENWZ LICA 4 AEAF, Geneve MTARABLT 5,
CERNGERMEADO TLLOAS » 7 CANREC BT 5 HMAS LBLA TS,

(CERNZIT% Geneve € 35 o EERHAM, @, WHO .-ILO% « DT % Fk
TH2. ) AREHRMARCHRANERY (KERTEX~ARBZI0) T, K50 In
io%om&ﬂ&s%@@é(&&&mabwféécfthERNoi&wa——pu-
manent staff : BLEMHZLTOEBTVNELO X RECOROSO— &, 23a
FA, EIBR, AWES . — TLEBARN Y ) S TFRANBC L5 TES (VD
BAMICEST—BCATTE A RCHRS D 2% hEO L 51C 8 FiC 1R b & o 7 4B
— AN EOAD T VI THHS S

BH5D),

CERNO® pérmanerit staff'*fi2¢vc 1EREKESE S home leave™ % A5
260z, IbEALEORKEADFERE*CERN L h XBSNEKENBoTHEL D8
BEREICT A L BHRBDTH B, ‘ .

CERNT , 5 MM L EMHC A% © LT, CFRN2ELELMEO KR (XA
KOO LE ERARCEORKOL S L6i55) RESHRANORA, BAKOBRRLX

RS t

"'s  CERNMRBAHLBCEOLYLTU, FADIHICS ARl BE L, REBRS0ELSA%
CE RNXAHBIL T 2. AP FHO = DREHB S 55,
** permanent CRVWHAKITRT~IEDMEHRNROVTWS,
**% ZODX5/home 1eave RTRTOERBHAIRAHLTWBHTLS,




Wt MR T L €7 XV hOFE R A —HAB ARG LT b
W HE,Ee o
”%m#autnt%=x»¥~mmﬁk%¢rm'Wﬁotﬁom%a5(¥¢§1éb5
ERMRA, @%(ﬁE#uaﬁ@~ﬁ&B)%ﬁ%@kb@@mm&&——ﬁ<m+ﬁ&m
“&ﬂﬁbh&mt&#%WOT(EKOE{ﬂH%%OMﬁ Em&bf&&@ﬁ;#ae)
%5w5%Amu——m%ﬁmr(EExnﬁ§K)mﬁbtwna&etm,LRLuﬁm
+O$Wwééb wU7,» *(ME)*%MEWiq?,*T» Tﬁ%rk$®é
BW(A~?V4)Km(BT%éé#BH%ﬁ&m#.ANLPBNL&UanewnO
Tnstitute MrmWMNMSnMy(ﬂﬁWW tnoﬂiw%m)&efuﬁ%mgb
b'CyuﬁL'CV\Z, Eﬂfzchboﬂ%ﬁﬂfurmshed apartment ’a':ﬂLLlﬁo*Cm“C %A
&o%&ﬁmﬁh»/&aWT,@@m%wu ﬁﬁﬂéiawww<&%eaﬁbﬁﬁoi
%mebenaxamtorma, B
fﬂKﬁLTOERNTM%E%W@B%R%E%?%H%@@&Wx&OERN#%D%
:ﬁ:%ﬁ.&z}xofc %h#:t Genevelb%‘):i(&vxtc‘: CERN®$X§VCHousxng Ser-—
vice #aortrw¢7»—b&é#?ﬁ%&?é@ﬁﬁ&smfmtctm%xaoﬁ
77/xA(k5)aﬁ%oﬁﬁmbmoxammbk CmRN@ﬁﬁmo7h—r%ﬂm
KAoTRCERN?—L:KMWTWkﬁ¢& ﬁ%«ﬁotifﬁééwna%&Ab&
%@dtbAFtWOOTéé zh<T, ﬁ%uOERV%Eoca CERN#%&%E%
"%Ockmﬁ(ﬁﬁLkOTéoko%Oﬁ%mweuﬂﬁﬁAD%m%&T E%%ﬁu
Bl, GERV«%tm<&mﬁ %§M%akBM$@t@%,7»—»&&9&5@%
KER ES % Lko%®ﬁ%OERN%9wKﬁ%&®WT &ﬁm¢é%?ﬁwanm—
nished apartment % %2 &I Lo N

(j) CERNKOWLOELDF —2

ﬁbw%O#fézé.?ﬁoﬁ%mﬂ%nmmféék&&ﬁéiﬁtrm&dﬂb.%

OWKEBQTE1$»¥—H%ﬁOﬁ?&ﬂ6§$&LT CERN Cmuwrlbko.

kzaoﬁ&o%xa %ﬂ@ﬂ&% CERNICEEITHIOQLENL, cneoiu—rﬂé
‘5&&690 ' » '

- 98—




® 5

2

FACTS AND FIGURES FROM THE PROGRESS REPORTS
From November 1963 to May 1964

’

The number of CERN staff and supernumeraries
inereased by aboul 7
bringing the numbers on 15 May to
1518 staff emebers,
319 supernumeraries
69 fellows and research associates,
255 visitors and sludents,
2233 altogether.

The total consumption of electricity was
32 620 000 KWh,
with a maximum demand of
18 265 kW.

The amount of water used for cooling was
1 980 000 m3:

The proton synchrotron
operated for 2417 hours,
divided, on average, each fortnight into

222 hours for physics and nuclesr chemistry,

34 hours for development,
12 hours for starting up, special tests
and breakdowns.
The average beam intensity was
6.8 x 1011 protons per pulse.

The synchro-cyclotron operation included
2018 hours for physics,
369 hours for development,
256 hours for mainlenance,
131 hours for faults and repairs.

. The liquefying plants in CERN produced
72 000 litres of liquid hydrogen,
300 litres of liquid helium;
outside suppliers provided
630 000 litres of liquid nitrogen.

The Central workshop
worked 56 000 man-hours,
produced equipment valued at 1 045 000 sw.fr.
The West workshop
worked 31 000 man-hours
produced equipment valued at 516 000 Sw. fr.

- The transpart service
travelled 225 000 km,
carried 2200 passengers,
_moved 104 000 tons of material.

Word with the 7090 computer
increased from 300 to 500 hours per month.
in May the volum of work had reached
300 jobs per day.

The Purchasing Office dealt with an average
of 1775 orders per month,

Loans from the library averaged
1335 per montb.

.In the main auditorium and Council chamber
470 lectures were given,
1300 slides and films were shown,
73 km of magnetic tape were recorded.

The volume of translation work
Ancreased by over 30 %.

-

Throughout GERﬁ there were

14 'disabling' accidents,
causing 189 last days of work,
or 7.42 days per 100 000. worked hours.

The Film Badge Service for personnel radia-
tion .control covered
1050 people for regular monthly control,
150 for weekly control,
350" for fast neutron and high-energy radia-
tion.

The number of visito}s to look around CERN was
3000,

mostly in the course of organized Saturday v

visits.

Monthly distribution of CERN COURIER reached
2642 copies in French,
1811 copies in BEnglish.

Among the responsibilities of the General
Safely-Group are
150 cranes.

The cleaners now maintain on a regular basis
77 000 m2 of floor area,
50 000 m¢ of windows.

Three members of the MSC Division presented
reports on synchro-cyclotron development at

CERN at a Conference on high-euergy-cyclotron
improvements at Williamsburg, Virginia, U.S.A.,
in Pebruary. They also made contact with members
of the. future Space Radiation Effects laboratory
of NASA, which is constructing a copy of the

CERN SC to provide a source of 'artificial

. cosmic rays’'.

A 'Milady' measuring table for bubble-chanber
pictures has been modified, in collaboration -
with the World Health Organization, to enable
measurements to be made on electrocardiographic
records.

A IEP has been successfully operated 'on-line' to
the Mercury computer.

A medium-speed date link now exists between the
South and Bast experimental areas of the proton
synchrotron, the experimental rooms of the
synchrocyclotron, and the Mercury computer,

- The prototype of a new scanning table for the

viewing of photographs from the CERN 2-m hydro-
gen bubble chamber has been completed.

The d.c. magnet constructed for studies in super-
conductivity has been operated to give a field

of 100 kilogauss, with a power dissipation of
somewhat below 3 million walls.

A ring magnet, to 'store' muons for & longer period
of time than previously possible, has been
designed as part of a new experiment planned to
measure the value of 'g-2' for the muon with even
greater accuracy than before.

The study group on new accelerator projects has
prepared a detailed report (CERN/542) on the pro-
posed intersecting storage rings (ISR) for the
proton synchrotron.
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FIGURES FROM THE PROGRESS REPORTS*

May to November 1964 ‘

On 15 November, CERN personel numbered
1592 staff members,
412 supernumeraries,
70 fellows and esearch associates,
__208 visitors and atudenta,
2282 altogether

In the Nuclear Physics Division, out of a total

of 187 staff members, there were

60 scientists, involved in experiments,
with, in addition
107 fellows and visiting scientists.

The Theoretical Studies Division had

15 staff members, including

11 scientists or mathematicians
with, in addition

24 fellows and research associates,

9 visiting scientists from Member States,
15 visiting scientists from other countries.

Total consumption of electricity in this period
was 40 430 000 kWh,
with maximum demand of
18 658 kW, =
The amount of water used for cooling was
2 273 000 od.

The proton synchrotron (PS) schedule devoted
3025 hours to experiments,
470 hours to development,
175 hours to special tests,

out of which breakdowns contributed a total loss

of 245 hours.
Average beam inten81ty during experiments was
7.5 x 1011 protons per pulse,
with a best fortnightly average (220h) of
9.5 x 1011 protons per pulse,
and a highest- recorded value of
1.1 x 1012 protons per pulse.
Total number of protons accelerated for
experiments was
"3 000 000 000 000 000 000 (3 x 10t 8,

PS facilities included

12 secondary beams of particles,
enabling runs to be carrled out on

24 experiments, '
with an average of

5 experiments simultaneously.

The beam lines utilized
120 items of beam~transport equipment,
5 km of flexible electric cable,
1.2 km tubing for cooling water.

In the k4 beam of the PS North experimental
hall, the 8l-cm Saclay bubble chamber, filled
with liquid hydrogen, took
300 000 photographs of antiprotons of
momentum 1.2 GeV/c
250 000 photographs of negative kaons
of various momenta between
0.8 and 1.2 GeV/c;

For earlier figures see CERN COURIER, ‘vol. 4,
p. 92, July 1964.

and filled with liquid deuterium,
120 000 photographs of positive kaons
" at rest, 80 000 photographs of anti-
protons at 0.6 GeV/c
70 000 photographs of antiprotons at rest.

In the e beam of the P. East experimental
hall, the 152-cm British bubble chamber,
filled with liquid hydrogen, took
: 140 000 photographs of negatlve kaons at
. 5 GeV/c,
400 000 ghg:o aphs of negative kaons at
60 000 Photographs of positive kaons at
5 GeV/c.

_The synchro-cyclotron (SC) schedule devoted

3713 hours to experiments,
141 hours to development,
vwith faults and repairs contributing a loss

~of 140 hoprs.

- The liquefying plants in CERN p;oduced

78 000 litres liquid hydrogen,
1 300 litres liquid helium.
In the first ten months of 1964, CERN used
1 600 000 litres of liquid nitrogen,
about half of it for the 152-cm British
bubble chamber.

The Main workshop
worked 53 370 man-hours,
produced equipment valued at
.1 085 000 Swiss francs,
sub-=contracted work valued at
250 000 Swiss francs.

The West workshop
worked 33 450 man-hours,
produced-equipment valued at
609 700 Swiss francs,
sub-contracted work valued at
70 000 Swiss francs.

The new Surface-treatment shop
worked 6920 man-hours,
produced equipment valued at
83 500 Swiss francs.

The 7090 computer, wrking continuously,
processed 350 jobs per day.

The Programming Enquiry Office answered
enquiries a day,

and added to the CERN programme library
28 new programmes.

Telephone calls averaged
38 000 per. month.

The Messenger service handled an average of
49 000 letters per month.

CERN reports were distributed to
655 addresses
in 54 countries.

Regular distribution of CERN COURIER reached
3050 copies in French,
2075 copies in English.
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