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1211 Geneva 23, Switzerland
Dear Professor Lehmann:

I am writing this as a Letter of Intent for an SPS experi-
ment on Very Large Angle pp Elastic Scattering.

We originally proposed this experiment at NAL and it was
approved for several years. During this time, NAL built the
pProton West Lab to our specifications and we assembled 4 magnets and
designed the electronic detection system. 1 am enclosing a copy
of the NAL proposal and the correspondence with NAL staff members
concerning this proposal. In 1973 the approval was withdrawn for
various reasons. We have loaned the 7 meter septum (R;) to NAL
and are using the L; septum in our present ZGS experiment.

We would like the SPS Committee to consider the possibility
of our doing this experiment at the SPS. The SPS proposal would
be quite similar to the enclosed proposal.

The experiment might be done in the proton beam stub planned
for the North area. We could provide the two septum magnets
(Ll and Rl) and possibly the two steering magnets (L2 and Ry) which
are now at Argonne, Hopefully CERN could provide the momentum
analyzing magnets Ly (a standard 2m PS magnet) and Ry (several
6 to 8 meter SPS magnets). We could bring the electronic detection
system in our trailer to CERN along with the magnets.

The experiment would be a collaboration between our group and
one or more European groups. Our group consists of L.G. Ratner,
J.B. Roberts, K.M. Terwilliger and about 5 postdoctoral fellows
and students, with me serving as spokeman. Before submitting a
formal proposal, we would confirm arrangements for the collaboration.

We are now working at the ZGS on polarized beam-polarized
target experiments. However, we could finish these by 1978 to
coincide with the opening of the north area.
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During a recent visit to CERN, I discussed this experiment
with several people including Drs. Allaby and Foa. I expect
to visit CERN again in June or July for further discussions.
If the committee has any questions, please write to me.

Sincerely yours,

Mz e 75

A.D. Krisch
Professor of Physics



a00 sev PRYTON PROTCN ELASTIC SCATTERING

AT HIGE TRANSVERSE MOMENIWM

This is & proposal to study P-P elastic scattering at
the highest possible 2 at NAL, using & CH, or Hy target
flaced directly In the extracted beam and a double arm
spectrometer. We expect to be able to set an upper limit

at the level
dr/dt ~ lo-114
=0

™his would ve sufflcient to determine Lf there are exactly
chree regi~ns in the p-r interaction with considerable

Frezizion,

. G. Ratner
Argenne Hati-nal [aboratory

A. D. Krisch, J. 5. Roderts, €. M. Terwilllger
University of Miczhlgan

June 5, 1970

rorrespondent: A. D, Kriscn, Randall Laboratory of Physlcs

The Universit{ of Mlichigan, Ann Arbor,
¥ichigan 4810

IT1. Phyaicrs Justification:

Tis experiment wonuld mensure tho proten proten elzstice
scattering cross section at the highest pcssible EE¢
previous experiments at cErat, pnrf, awid, and Lr' nave
reasured cut to 90o at the highest avallavcle energles, It
1s generally true that these four accelerators have heen used
more or iess to their limits for this measurement. Sirllar
expariments are not presently poseible at Serpakhcv beceuse
of the la~k of a slow extracted beam ang of long straight
ssetlons in the ring ltself and they are not possible at the
CERN ISR because the interactionm rate is down by at least 106
relative to NAL.

There is at present no fundamental theory which has been
successful in explaining the decendence of the preten troton
elastic seattering crors sectlon on mementum and an;le’,
Perhaps this is because the measuremants have been made with
sueh small a=rrors over a cross sectlon range cf 10'11 or 107
Thus the-e measuremenis =may well be cone of the most stringent
tests of any theory of atrong interactions.

Trere have instead been many parameterizations and

phenomenclogical rits to the data. OCne such fit propesed in

10t ?

1967 copsists of plotting the differential cross sectlon ¢
aghinst the quantity Baﬁf where B 13 the c.m. veloclity. This
variable 1t suggested by an opticel model with an interaction

ag?
region which 18 n Lorent2z contractad sphere. The t in é%
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indicates that some attempt’was made o consider the effects
of particle identliy ln prutoun proton scattering near 900.
This plot is shown 1n ¥ig. 1 which contalns all data above

3 QeV available up to 1970C.

The most dominant feature of the <ross sectiocn is the
existence of three remarkably separate regions. In the lx%
and 3#d reglons all energy dependence or "shrinkage' appears
touge :;m6ved sc far, but in the 2nd region there 1s still
gome sort of energy dependence, which is not understood.
These three regions have been interpreted as avidence for:

a. Three spatial regions in the p-p intermctien

of radii .9f, .Sf and .33f,
b. Single.'double. and triple scattering as in
the Glauber model of proton-deuteron scattering.
e. Tha opening of new produltion shannels;
specifically: region 1 - pion procuction;
region 2 - STrange pariicie FTOGUT WL 3T
region 3 - baryon antibarycen oalr production.
The advocates of the multiple scattering medel goint out that
there should also be quadruple zcattering and thus 3 fourth
reglon and point to the last two BNL points which lle well
above the line. Unfortunately these points have such large
errors that ﬁhey don' t settle this questicn. Other theorists
especially Cerelus, Martin and KinoshicaG have pointed out

that 1if the cross sectlion continues to drop as fast as
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then for fixed angle this is essentially an e'! dependence
which ralses some problems concerning the analyticity of the
scattering amplitude. Tf however there were a Uth region and
then & 5th region an¢ so on, then there would be no problem.
However the pnysics juatificatlon for this experiment is
independent of any particular model or fit. It is clearly
i~portent to study the behavior of strong interactions at the
nighest Pf possible., A violent probe such as thls must glve

inslght in%to the structure of strong ilnteractions.

1I1. Erperivental Arrangerent

We vpropose to measure the cross section Dy placing a

CH, or 1iyuld H? target directly in the extracted beam. The

2
two s-~atterec¢ pratons will each be deterted by cne arm of a
double arm -pectrometer.

The cross section % 15 determined from the equation

Events = I N, %g— AR (@)

where HT iz the murbsr of target particles/cme. The quantity
1‘0 is the incident beam intensity which can be determined by
a radiochemical analysis of the CH? target looking for the

spallation reaction

P+ clé pel == .48 MeV y-Tay {3)

The 327. nucleus decays with a 77.5 day mean 1ife which is

very convenlent for counting and rechecking.
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The number of events will be Jutcrmlned Ly the colncldenzes
betwesn the two arms Of the double arm spectrcmeter. Each
spectrometer consists of magnects [or angle and momen<um
analysis and scintillation counters to detect the protons and
define the solid angle A . An leportant part of eech scectro-
meter 18 the septum magnet placed near the target. Tnls acis
a3 a steering magnet and allows protons scattered at various
angles to be steered into the spectrometer without physically
moving any magnets or counters. The basic concept 1= chown

in Pig. 2. When the proton emerges at Q=0

Fis 2,

then the septum and 52 are turmed off and the proton goes
right d4own the center of the spectrometer. If however 01> Go
then the septum is set to bend lnward and B2 ig set s0 that
it steers the proton along the central sxis of the spectro-
meter, Simileriy if 02< 00 then the polaritles of the sertut

and B, are reversed so that the proton 1s bent outward and lnte

“he spectroreter. This tec;hnique which has been used on
several e:q.vel-'lrr.entsa"7 allows protons scattered over a wide
range of angles to be detected with a fixed spectrometer by
rerely varying the magnet currents.

After emerging from the 32 magnet in A narrow cone the
frotons in each spectrometer are then vent vertically up Aas
ghown in Fig. 3. This provides the momentum analysis and
also‘get's_tl-.xe protons up out of the tunnel and to ground
l.-evel‘b'-rhera they can be detected by counters with low singles
rates. As shown in Fig. 3 all magnets can be contained in
a nor-al main ring section of the EPB tunnel except for the
magnets on the large angle slde which we propcse to place in
an additicnal side 'section of main ring tunnel A 40 feet long
and coring cut at an angle of 450 millirsdians. We would also
requlre two plpes tunneling up 17 feet lrom beam helght to
ground level {one of 2 foot dismeter and 130 feet long at an
angle of 130 millired and the other of 1 foot diameter and
700 feet long at an angle o 25 millirsd. We wouid alec
require the main ring tunnel section of the EPB to be lorg -
enough downstream of our target to accommodate our high momen.
septum magnets (~10C feet}. These modifications of the main
FFE tunnel are not free but we believe not excessively
exgenslve sincz_ they utilize the main ring tunnel modules.

The Cﬂz or HE target will be placed downstream cf the
EPB ragnets in a tunnel section of the EPB. Thus all the

radiation will go forward into the dirt shielding surrounding
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a pipe section of the ¥PB, and will not cause radiation

damage to any active elements of *he EF: tynnel.

We weuld

prefer a 1 or 2 zm long CH2 target (1 2m x 1 °m cross section)

This glves reliable monitoring via the aeF' reaction and the
igh radiatlon problerms are easier to handle than with liquid
l{? which might boil excessively causing a change in *he

density. The wain problem with TH, i: it scut<crc *he bea:

more and could rause gscome problems downstream in controlling

the beam, We think that with a 2 om target which has 4% of

& collision length and radiatien length these problens are

not excessive, If they are judged excesslve we would then use

& 4 cm H, target (17 collislen lengh and 4% radiation length)
but it would then be much more important to have the beanm A
defocused as much as possible at the peint where 14 hits our
target, If we use CH2 targets we would have a remotely
controlled wheel with rerhaps 30 El12 targets on 1t 2o *hat nao
target would receive sufficient radiation to lose more than &
few percent of its hydrogen.

We plan to cover the Pf range from approXimately
Pf =4 +20 (C—eV/C)e. Tt 1s mecessary to have magnets of
sufficlent bending power to eteer and momentum analyca the

protons at both extremes of this range. A kinematics table 1s

shown for 200 GeV/C proten proton elastic scattering in Table 1,
As shown in Fig. 3 the two central angles for the two spectro-

{e]
metars were chosen to be 90 = 26° and 00 - .96°. ¥We can then
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calculate the nerernsary fleld intemrals in the two reptume

for the two extreme cases,

pe

1.
]

(FL)
L1954
FEL]

- Prap Sab 8-8, B(0-2,)
(Ge\!’/c)2 (GeV/C) (degrees) {degrees) G=V/C
dagrees
12.55 21.2 -4.8 60.2 0 w
20
188.4 1.33 e 9.1 1c8
2.97 42.€ 1.6 49.3 3 G
195.2 .<8 -.38 75.3 100 ]

The factar 1.33 comes from the fact that the distance Irorm the
second magnet tc the septum is 3 times the distance from the

target to the septum. Thus we see that with two 16 kilogauss

septum magnets of 3 meters (1.1) and 4 meters (Rl) we

can steer
=l

all protens into ocur spectromeler for this entire By range., Tre

L? and R2 magnets need only be 1 meter long since they only

bend by 14 the angle of L, and R,.
The L3 and Rj"ph ragnets then bend the particles vertically

for momentum analysis. These must have enough SB.uLl to handle

the maximwn mementum on each side,

Magnet Puae  Jertical gy Puy 8 fo.az
GeV/C degrees GeV/C- KG-
derroes ratars
Ry-Ry 198.2 1.43 284 165
Ly 12,55 7.5 94 55
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Thus we remniire R3-R1' to e2ach he a S-meter masnet of 17
kilogauss and L3 to be & 3-meter magnet of 18.5 kilogauss.
Al magnets will be described in more detall in Sect. IV.

We next discusa the question of resolution in @ and P,
We will define the sclid sngle {4fl ) on the low momentum
side (L) since the Jacobian is so much larger on this side.
The high momentum side [R) will then be overmatched to accept
& larger solld angle, The defining ],-counter will be about
2 ft, x 2 ft. at 200 feet from the target so that A“E&b will
be 10'“ steradians. On the Bther (R) side the rinal counter ry
will be about 10 inches x 10 inches at 1000 feet from the
target for an overmatched AR ab = T 10-7 steradians. The
= i:: X
“R

matched AS varies between (afl ?Ah)

l.ab matcher

.32 107745 1077 steradianc,

Lab

We will probably use 10, x 10 hodoscopes of scintillation
counters con each side %o improve “he resolution. This would

glve:
thb o 1lnmr Aeaab w .07 mr L]
ap/P)E A b ug ar/p)R= t 15g )

we feel that thisz resolution would be sufficlent to discriminate
against inelastic events and events from carbon in the CH2
targ=*. This can be tested by taking rune with a carbon target
replacing the C':t? target. Irn a similer experiment at ANL3 an

upper limit of 0.1% was set on events of thia type.

-10-

We next calculate the &stimated counting rate at various

wvalues of Pi We estimate the value of the cross sectien

der/dt

from Fig, 1. We assume an lntensity of:
i 7dt ) gen £ ¥

ol6

I, =1 1013 protons ‘se¢ = 3.6 1 protons/hour &)

The center of mass solid angle is given dy:
L L . -
&R =JMaflr,, =107 0 (7
The numbar of targe* p.rticlea/cm2 is given by:

Bp =8, p ¢t (8)

23. F 13 the densiiy

where B (Avogadro's Number) is §.02 10
of hydrogen protens in CH2 = .13 and ¢t i3 the target length

which we take as 2 cm. Then we get

3 - "3 protons
Ny = (B.02 107°)(.13)(2) = 1.6 10 r_:;,:_ (2)
Siailerly If we note that ag-dt)e o ® 10725 then we get that
7 P ar
g';_}cn -7 %{‘ - “)0-0 X (10}

100 , =25
- 19 X

.3 1072 ¢

These numbers &ll go into the equation for the number of

evants/hour,

“11-

Evants/honr = I, NT g-g—} ASt rm
cm
(11
. (3.6101%) (1.6 10°3)(3 1075 107t oy )
= 2 1012 sl

For various values of Pf we tabuiate JL and X and then the

counting Fate ig:

g2 1t X E“ﬁ?ﬁi E“Siﬂ

4 .13 1077 2 10% 5 107

10 .5 2 30711 20 500

12 .8 3 10712 5 125
*15 1.0 10728 w5yt 2 =0l 0 - 1

20 1.8 210713+ 10716 4 = 21974 16+ 005

Clearly our maximum Pf drpends an whether o7 not the cross
section breaks agaln. towever we can sel a llmll oh the
rinizum measurable crcss sectlon. [f we call the minimum upper
limit a rate of one event per day then we gzet a level of -

0'11‘ below the forward cross s=2ction.

approxicately 1
In the range from Pf = =20 ([}e\'/[!)2 we would make
azproximately 30 measurements with spacing and atatistics that

increase with lncreasing PE We would average about twe days
of running at each peoint for a total cof 2 months of data
running at Io = 1013/sec. Obvicusly most of the points in the
range Pf = 4§ == 10 could be run with considerably less intensity
and a thinner target. Clearly this experiment can run

eirmultanecusly with the main target station downstream since

1t only depletes the beam by a few % arnd runs at =GO GeV ‘7.5
We will be recdy to start teaking dats in the Fall of
1972,
We expect geveral more young sclentists at the student

and postdoc level to join this experiment arcund Fall of 1971.

IV. APPARATUS:
In this experiment there are four types of equipment
that will be required:
1. Detection counters and electronics.
2., Magnets, power supplies, and vacuum pires,
3., Targets.
4. Changes in the EPH tunnel,

We will discuss them separately.

1. Detection equipment:
We expect to preovide essentisally all detectors and

electronjcs equlpment, A majer fraction of this equipment
will be used on an experiment at the CERN ISR starting July
1971, We expect that experiment to have finished by Srring
1972, and will return the equipment to Chicago well before
Fall of 1972.

In the unlikely event that the ISR schedule 1s substantially
delayed, we would duplicate all the speclalized ltems and
poasibly borrow standard scalers and iogic from PREP or SHELF
at ANL.

The detection equipment 1z quite simple, consisting only of

scintillation counters and logic cireuitry. The hodescopes will
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3. Targsts.
probably not require a computer. In thz evant that we use CH, tarmets we would provide
thege targets and the target changing mechanism. These
+ 2. Magne's etc.: . . A
argets would be quite radicactive so we would
We require & toctal of seven magnets and seven power expect Lo work

in close communicatlon with the NAL radiation .
supplies which are listed in table 2. Four of these magnets, safety group.

- THE radiochemical analysis would
Lyr Ly» Ry and Ry can probably be standard NAL beam magnets. L ¥ Probably be done by the

;‘dié’;hmmtw group at Argonne. We have worked
We could certainly change our parameters a little to conform closely with

this group in the past,
te the NAL standards when they become [lrm.

In the event that 15 rejected and
The other three magnets, L;, Ry end Ry are 8ll septums. CH? ; o

hydrogen target, then we would certal
We think that they would be useful for later experiments and ’ nly need a helium

we would hope that NAL would pay for them. We are again , refrigerated targe{. This wduld keep the temperature around

o o
177 or 187K and minimize boiling.
prepared to mcdify them somswnat if that would make them more ng. This target could be built

.
generally useful, We are also prepared to contribute to the °either at WAL or possibly by t™e ANL liquid hydrogen grour

which presently has several helium refrige
design of these magnets, 1if that 18 agreeable to NAL. We gerator unite.

Magne ta

Table

Por the reasons mentioned in Sect, ITII we
roughly es+imat: the total cost of L,, By and R, 8t $100,000. strongly prefer
1
X the CH2 target. -
< +
_ﬁ_'l.'he Rl ragnet might becore too radioactive %o be useful for
future experizents 4. fhanges ip the EPS Tunnel
If WAL does not consider such septums wseful we could Ac we mentloned tn Sect. III we require some modifications
request additionsl funding from the AEC to build them curselves, to the ZPB furnel. We cannct list the exact modifications
Howsver.we are not very enthusiastic about tnis approach. required since we do not have final plans for the EPB tunpel.
We think the power supplies are fairly standard and couid We would work closely with NAL to find the area whers our
be provided by WAL, experinent could be installed with the minimum difficulty.
The modifications to the EFE vacuum pipe and the helium The experiment would probably fit best into one of the
bags for the length of the two spectrometers would hopefully two general areas shown on Fig. 4.
be provided by FAL. .
W
* .
4 g i
I
=, S = % 3
2 || 2 Sogl 3| L § FlE L - I
= a mo| o] | »T d 2 31 H 3 8
) — M Ll ol - @ " - - [{] g
$ 051 129 si2)ze A A :
=1
] [ u C =] 2 G [} Q o [=] W i i i
8 1] 5 gg ol By 28 2188218 & W4 ]
a 0. m - [l B ¥ v -
§ :
: !
, ! i .
L)
E n . * 1 E
P ! IS &l © w| o &= Zo ] <
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) ER 8 & o , o
s 2 IR W -1 g} -t ]
0o
wl >
[Tal
Impel Sl npmls .
B E - = - " :r—~ The exact position would depend on avolding interference with
134 el
) 3 TE = | g 2 . g rosds, buildings, and cother obstacles, and the plarned
o w!lom o | & 5 o &
=0 | & Mmoo e aEr: positions of the beam magnets along the EPB. The direnslens
o = -
g of qur experiment are shown in Flgs, 3a ang 3b, They could
N s N
[Ta) k=4
2 : ® E BN - o of course be modified somewhat and the high momentum prcton
— ——
-] 2 e 2 27 8 2 es could come out on the left instead of the right.
g8 | 81 | S22 %
8o 3‘ 2y &t = we In general the target should probably be plated irmediately
e - I T S - a8,
1 5 el B B E I ~— bt downstream of a set of the EPB quadrupeles as shown in Fig. 3b.
©
e We believe that the present EPB plan is to have some main ring
] o e | A o
albs aletsg ol w g SE‘ " ' ~ , modules (10 foot dlameter) for these EPB magnets sevarated by
<ko|e B
I m — m .-
°hl” M| M M beam pipes { ~ 1 feet dlameter) about 500 feetr long. Iy
o o~ | o = placing our target immediately downstream of these quadrupoles
WE] W - = = - o m — =
ol R N Bl j A A < ofY . we could utillize the ~ 500 feet of eartnh shielding to protest
= [ 1
= = the downstream EPE magnets from radiation produced in our
-3
H e B A T B ;m target.

As mentioned In Section III,we would require an additional



~1¢C feet of maln ring nodules hayond the end of the FPR
=magnets and about 40 more feet of modules coming cut at an
angle of 267 as shown in Fig. 3. Thus we would require an
additional 140 feet of main ring modules. One way to estimate
the cost of thie is to note that the main ring of circumference
20614 feet was estimated (1958 Design Report, l6-6} to cost

~$16.6 million. This would give:
co 1490
8t = —mor X $16.6 Million = $113,000

The true cost might well be higher than this and would have
to be estirmated by NAL,
AS seen from Tahles 2 our maximum DC power use would be

adout 1.9 megawatts. All of this would occur in the 140 foot

tunnel section since thers are no magnets cutslde of this
area. The cost of thls power will have to be estimated by NAL.
Qur only other requlrements are:
a. B5mall vatehes of hl-acktop on which to
place our scintillators and electronics
tralier,
b. Perhaps 10 KW of AC to our trailer which
is fitted with a 4U40/110 transformer,
¢, Tents to cover our seintillators which we

night provide, if necessary.

-17-

REFERENCES

4. ¥. Mlaby et sl, Phys. Letters 23, 389, (1966); 258,
156, {1967); 278, 49 (1968).

G. Cocconi et al, Phys. Rev, 138, B16% (1965),

C. W, Axerlof et al, Phys. Rav. 159, 1138 (1967).

C. M. Ankenbrandt et al, Phys. Rev. 170, 1223 (1968).

-

. AsD. Krisvch, Phys. Rev. Letters 13, 1149 (1967),

It has been assumed that -}g (90°) « 2 %{—f(co") in ‘ke third
reglon and that %% - g-g in the first and second region.
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We could also make measuremsnts at lower momenta if the

accelerator happened to be running at lower momentum
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Septesber 9, 1970 i

ref: 6

or. A. D, Krisch
Harrison ii. Pancall Laboratory
Uriversity of ichigan

Ann hroor, Michigan

Oxar Al:

We have reviowed your cropcsal, "200 Gev Proton Elastic
Scattering at liich Transverse “opmentam® lour Ne. ). 1 have
ccecluded that “he erperirert should he perfarmed, but that )
we necd to plan a suitanle locatien lor it and for other )
EXPITimEnNLs [OTVIELING similar borsardrents. 1t i our feeling
at the Lappratory that we micht develop a transmission-target
area as & part of Lyperimantal Area f. This would be an
apgropriate facility in whieh to periorm your experimens., I
suggost thac Yyou set up a peeting »ith Jim Sanferd to discuss
these guestions.

i

Sincerely,

Rober, th¥un-'Wilson

TiOHAL ACCELERATCR LABORATORY 47  FOLLXGOC V4
BATAVIA [LLIMGCIS ADSI10
TELEPHONE 312 2216600

DIRECTORS OFFICE

Macrch B, 1971

Professor Alan Krisch
pepartment of Physics
Urivarsity of 'hchigan
Ann Arvor, Michigan 4BLO4

Dear Alan:

om YOUr proposal (6) for a measurcment of p-p elastic
1rirg cross sections at large momentur transfers was
d. .ssed at the recent meeting of our Program rivisory
Comzittee. On the basis of that discussien, I have decided
to approv? your eigerirant.

Tais a,proval certaine to the scicntific inturest of the
exporinont ond Lo ite tochinical feealbility.  The next stop
toward the s=hadulina ~f the exr-riment s for us tn 2uamine
its requirerants for money, ti and peovoie. In ordar to take
this next stew, vou rust propure a drafl of the agrcoment that
you have alizeacy been discussing with Jim Sanford.

A further reservation that I have in the particular case
of your expericsnt 1s one thab oertains to the particular
vechpigua that you have chosen to propozce. T am still cencerned
abowt the large phvrical size of your annaratus and layout and
absut the rather high cost tha: atocars o Se asscciated Wwith
the experirent. If a now propesal should be submitted %o carry
aut the cxperiment in a more economical way, I would welcome it
and would expect to review the vhole situation at that time and
perhaps reverse this decision and substitute the new experiment
if substantially bettet than yours., In gther words, I consider
your experiment a sitting Guck for some young herc to shoot at.
Perhaps you will taxe a shot at it yourself.

ec: K.Tarvilliger

BATAVIA ILLINOIS §23510
TELEPHONE 312 231 66L0
DIRECTORS OFFICE

becerber 18, 1970

pr. A. D. Krisch

Harrison M. Randall Lahoratory
University of Hichigan

Ann Arbor, Michigan 48104

Dear Alan:

I am writing with regard to your proposed experinent fer
the study of large ungle p-p scptiering lour Propesal t5). This
proposal, along with several others whicn eculd use ithe Proton
Labotatery that we intend to construct, was discuss-.l at the
recent Program Advizory Committeo macting. It was {elt that
the technique and apparatus progosed was exsessively lenctay
and complicated for the experirmant that you are sreTesing.  1a
particular the spectrometer arms arc very l-nz, and the rejuire=
ments of magnet aperturz and length made this a cifficult
experiment to envision for early running at tne accrl:rrator.
Would vou comsider doins this oimoriment wizh hick
resclution detectore coupled with a rore modogt macnst contfigu-
ration near the target? I suspect char you Lave considared this
guestion, and it would be well for us to understand the reasons
behind your proposed choice of design.

I am deferring actien on your proposal until we have
rasolved this question to our mutual gatisfacticn. DPlease feel
free to get in touch with the Laboratory staff{ or with me at
any tima.

Sincerely .,

22 ¥arch 1571
Profesnor R.B. VWILSON
DMreotor
Hationel Accelerator Laboratery
P,0, Bex 500 -
BATAVIA

Tllinecis 60510

Dwor Bob

(oack 1

Sipcerdly yourss,

4. Krisoh

eor KM, Tervilliger
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Ref. 46
rrisch professor Alan Krisch
Barrison M. Randall Laboratory
university of lichigan
Ann Arbor, Michigan 48104

Profcasor A, O.
Marrison M. Randall Laboratory
University of tichigan

Ann Azhar, Hichigam 48104
Dear Alan: bear Alan:

As some of us have suspecied for some tire, a new experirental .
group has stepped inte the p-p scattering, lurge mar-entur transfes

area and has done so Wwith a proposed techniaue <hich differs significantly
from the one that you have traditionally used and that you have precposcd

for Experiment #6. I am sule that this i1 no great surprise te vou. ner
will it be a surpris¢ that the new grouy is led ky Sy Crear. kR occpy, .
of his recently submitted propasal is enclosed herswith for yeur informatiom.

8y this tim= you have received ®. Wilson's Februaty 3, 1912
latter on the progress with the acce lcrator and the initial
vesearch plans. Since then ve have achieved 200 reV, and are
pow installing extraction eguiprant and preparing tg connect
the water cooling to Lie magnegs. thile this work is goling om
I am making the detailed arrangamints for the initial experi-
pants. Although your qroup's experiment is not among the first
exparimants, I want o convay to you what information I can apout
our axperiiertal plans. f hope to be able to work out an .\qmamﬁt
for your e>porivent 1no2 faw rooths, but 1 undzrstand that you
nand as mich informaticn as I con provide in the meantime. I bslieww
that the following polnts zre important to you:

The situvation wWas discussed &t the recent reetlng of our Trogram
Advigory Committes, and as a result we have decidod to hold a jeint
mecting of your group and thet of J. Oieaz; for the curpdse of clarifying
in our minds, and perhaps also in ay's and yours, the relative reritsa
and ralative CTEL3 af inc e T Swog th Rave W haan rrOpn-rd
by your scparate Jroups. Wa also expect that sone rerbers of our
Program Advisory Cemmittee will be present. Heedless to say, we sh&ll
be mearching for the host way availanle for making 2 3oed set of
measurements, consistent with our limited means. AL the same time, wea
shall neither forget ner ignore your expressed prior intErest, experience,
and involvement in this kind of work.

1. You ars the fourth major axperiment in line for
setup in the PW beam in the Proion Laboratory.
ilayba we can install® your beam equipmcnt earlier,
but that d2pengs upon hoW {egsible and pracrical
it is to fit omong the other oxpoziments,

F 1 cannot predict the running schedule at this I suggest that in view of the present state of our schedule, we

tire. T will have more to say about thar after should think of a time somctime early in November for the meeting in
the first experiment {:6)] has started in the question. fThis should give both groups ample tire to prepare. We

beam linc. I would mat cepect that you weuld Thall be in touch with you in October to set a defimite date.
be taking data before fall of 1973,

13 1 9] —
3. We have built the expecrimantal pits according Quack, Quac
to the plana we had for your setup. When you d'/
cama here next you Can s5ee what the Proton
Laberatory arca looks like. R. R. Wilson -
1 will expect to confirm these plans aftar the March st 1 - 1 2
meeting of the Program Advisory Committee, We can then draw Enclosucs Propasal 417
wp a dvaft Agrecment for discussion.
- Sincezely,
B . ﬁ : : (O |
ames R. 5«.{£ord
SATIOMAL ACCELEQATOR LA opy S poRONE
MATIOM/AL ACCELERATOR LAZQRATCRY L FREDLCOR o 60510 NATIOMAL ACCELERATOR LABORATORY 70304500
TELEPHONE 312 2316600 BATAYIA [LLINDIS £0510

TELEPHONE 312 2316600

DIRECTORS OFFICE DSRECTORS OFFICE

oOctobex 24, 1972 poverher 10, 1972

EHectva Kov & 1972
Professcr A, D. Frisch i

Professer e i professor Alan Krisch . il my dvwctat
l-_arrxsaj }:zu:f U. TLDOTALATY Harrison Y. Faniall Laboratory 112,803 2L
Cniversity of “irhigan University of HMichi-an RAL AN furnD o
Ann Arpor, Michigan 48104

Ann Arbor, Michigan 48104 N I-$0-3000

professor J. Urear
Laboratory of liuclear Studics
Cornell Univarsity

Tthaca, Hew York 14850

Professor Jay Oreadr

praboratery of Wuclear Studies

cornell University

Ithaca, New York 14830

Dear Alan and Jay: pear Alan and Jay:
1 ar writing tc confire arronzements that have been maide for

4 rmeting -re should 1ite =0 hold with the groups propating exneti-

mart 46 and #i?7, nverbar 7 ig the date that wg have s2t for that

reeting, Lach of 4 is waicore to bripg collaboraters with

you, but wn nould peefer to bimlt that nurtar to aj-out three

for cach of your groups.

I thank you each for appearing 2t our mesting of Noverder |
to make a case FOr your OwWn large angls p-p grattering experiment,
and to criticize consktructively the capabilities of the other's
method.

As you know, we have felt from the start that although '
technique of expuriment 6 enjoyrd all the benefils of cons. them,
it also suifercd from the handicap of beina. TOseidlv, tod
conservative, Arisch's group his kad rach e ~pre with
such erpeciments, usine BF sarwe fecinls afvankaze.
HoverhbheioSs, pow BOCHTiwass AT A KL ’
he advantigecus ko use them for tnis kird < e
wive thercfore very pleascd vhen Qrear's oo farth prorosinag
to do so. L~ had hopagd that the intoresting vh rropoted
in these experiments mia-t be corpleted at an earlicr cimz
and with a mors modost demand for high eneray protans.

The purpcre of the mezling will Le Lo aive you an orzortunity
to revice {rr s art for sor: gf 20T Froe. sery ComTei Tree
pomLars who 1.k bBe mresonl, Lme oo
Fropyse to une for the st 3t
ver; laicr values of mo™!
revicws will be to
rorits of the e
by Krisch fer use

e

thase
en copuntiner the
2.5 Loanan proacsced
0f course, in ovaluating
ths two exporiments, we 1 of £:r carly expression
of intarnst and of tae appraval thak has alr: iy tesn orarted
ta the Krisch grnup. rv the sev: tims, ve fave Ao intentyon

In the Orsar propeosal he claims to be azle tn accorlish

xt N Prima e fane- -3 v b : same -

el using laboratofy tip2, maroy cad yosanurosa Ln £ALTY ng out those goals. Lz are chmrefore lnulined to azcept nis proposal.

an experirent in an inef{icicnt or cxponsive way. At the same time, we respect the claim yevrrsentad by Koisch's
early grovonal and aprroval, Tor fwo> yoars b bos nad our

te intend te convmac the meeting af le a.m,  We shall fairse encouragaiant to come forth with a rodified a.d 1rrraved techpique
ask Jay Ommar te revicw the oypreiront which he has proposed for accemplishing the physics you both have orce cscd. Me chose

to do, plecing erphasis on his cheicn of experirental tec:niqued not to, presumably because he doss not belirve alternate technigques
and on corsarisen of the capss ity of thosc teehniques with to be advantayeous, or even feasinle. There fove, at our recent
the onos proposed by Xrisch for experimene 6. meeting, we guve the Xuvisch aroun the sopertunity to €eanince

us that the altermate method chat has neo heen precased by

Qraar would not work. ab that meecring, voisch cut forth some
Etrong AIrGuUmonts and caiculations andicating trat the singles

Following Jay's presentation, wa shall ask Alan Rrisch te
review the experimont for which he has peen aroveved, presumably

responding to the argumnes zdvanzed by Orsar for the use of Tates and accidental rate to which Crear's enuirront would

a somewhat different expori-encal technigue. We intend that pe subjsct would preclude cte succos=ful prrinrmange of the

the entire mocting be carried ot in an informal manant With exporiment. lowaver, because ol the comnlariiy cf the situation,
a-ole cryortumaty for Guastions, corants and critieisms from it was pot possible for Crear to resvond immcdiately .

both of the invalved greups 4s well ar from renbers af our
Program Advisory Comwities and from merpers of our own staff. e

fharefora, as & result of Friday's mesting, we dze axpecting
to recsive documentacion of Krisch's caleculations and arcumencs.

He i1# alaa to provide Orear with ac d
N 3, T sw "t " cess to them and to data
we lock forward to meating with you on Noverber e from which he-has concluded that Experirent P77 would not

ons .
that you call Had Goldwasser i1f you have some queati be Feasible, as proposed. We expect Orcar to detend, Ln writing.
his clalm thaet his detectors will werk under the conditions

gincerely, that can feasonably be expected to prevall.

/

As soOn as we have received submisyions from boer of you,
we shall review and evaluate your work and will reach some
2.5, wilson . kind of a derision. That decision mioht be to desion a sLmole

.« R sxpariment which we felt would tcst the different claima that
ars under conientlion. It 13 our hopa to ba able to reaolve
et O, chasbatlein whis matker by January 13731,
J. Cronin
3. b, Jacksen Sincarely.

W. Willls ﬁré’
e

&, R, Wilson
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Novewber 6, 1972

professor R.R. ¥Wilson, Director
¥aticnal Accelerator Laboratory
P.0. Box 500

patavia, Illimois 60510

Dear Bob:

This letter is a written surmary of the mein points I
rained during the meeting of Friday Novemebsr 3, 1972.

The main difference bhetuween £-6 and E-177 is that £=177
has # factor of ~10Q more eolid angle and therefore reguires
puch less beam, This large &7 is ebtained by plaving the:r
detectors inside the proton-¥ pit, while cuy detectors Jre up
at ground icvel behind 100 Lo 550 f{cet of carth shielding.

We helisve that their detectors will rot corrate in the
pit with their proposed Loam of 4 10" protons/pulse striking a
4" 1], target. For their © 4410 spoctremetor we extimate that
theré will ho at leact 2 107 particles/pulsz passing trhroush
their fast arm and oboul 10¥ particles/pulse passing thicuyh
thelir klow (large angled arm.  Arsw jng a 1/3 sccond effoctive
411, the singic arm rates will br 50 nc and 3 we. The sirgles

in each solectur wali boocven Taubvy.  Woe do not be Licve
%..-ir detectorrn can sporate urder eueh conditions.

Moreover for this t = 4-+10 spoctrometer tlie number of
aceidental coinciderces between the two arms will be

W= 2 (resclving time){fast rate) {slow rate}{spill time)
« 2(3x10™% cec) (60x19% 1/sec) (3x105 1/sec (1/3 sec)
= 3.6 x 105 accidentals/pulse

This is more than 1010 jarger than their only estimate of l/week
wilch was made for their t = 10420 spectrometer.

our estimate for the slow arm is pased pn data from our 2G3
fnclusive experiments where the angles and momenta were similazr
to those ip the E=-177 slow arm.

i, We calculated for the 2GS experiment the measured

numbar of particles per interacting proton per M) :?
for 5,54 OF S4c coincidences.

pr. R.R. Wil-~on

November &, 1972 page 2

2. We Lhen caleulated for E-177 thoir pumber of
. interacting protons (4 1ollx. 025 = 1ol%/pulse) and
the phasc spiace bire for their L = 410 spectrometer,

AP
134
3. ¥e than calculeted the E-177 rate assuming that

— g 28 L zae 10771 (15 ~ 4 1o

E:§%75 is similar for the two experiments. This
assurption 1% supported by the fact that we cbserved
1ittle variation in the $1p3 rates under widely vArying
conditions in three Aifferent 24685 sp2ctromaters.

Qur estimate for the fast arm is based on the inclusive
cross sections measvred at tha ISM, P53, and 263 whlgh seem to
support scaling. We conmdered only those protons 1nthc Eange
P x 50470 Gevic, B = 749 mead, Cysind = 1.6 mrad. This rang? 1is
sccepted by the t = 4+10 spackroTeter’in the E-177 proposal, but
is only a timy fracticn ot Lie total range they pootpl (Bo= LU
200 GeWfe, 3 - 7+1%4 mrad, irt = 1.6 mrad). They may slop some
of the partxcles in the 7-9 ruad reoe with more collimerors, ?ut
they ¢annot stop all of =h ane tne coliimators will seatiuI=in
sore additional particles fypm tha ~ 447 mrad range, Rorrovel
thcy canmot stop tnz rarticles 1n the 10-+L6 mrad range boTeusé
thip is thelr clastic necoplange ranspe,  OuWL coleulatiuns Liplicate
that, of *“he 10910 /¢l e inelastically snattereézprotopn, 13- lie
in the range P =_5Su=n Gev/c. wWe find that 10 o[ these Eall an

the o s 3.6 1072 sr r.nge § ¢ 749 mrad - froind = 1,6 mrad, since
most of the protens come out in a cone of angle
= Efil - 25 L 8 mrad
4 60
«hich has a solid angle 1 = (@ mrad)? = 2 107 er.

we givc more details of these calculations in the attachmenta.
1 am sorry that they are not in an easier to_undgrstand [orm,
but it was.difficult to prepare this letter in time Lor your program
cormittee meeting nIxt week, liowever I spent several hourn )
discussing these calculations with professor Chamberlain who is
quite expert in this area. I would also be glad to énsye: any
questions by te lephone (313-754-4443) and would be_wxllan to visit
AL sgain on or before your program committes meet ing.

br. R.R, Wilson

November &, 1972 Page 2

1in their propesal E~177 claimed that their experirent was
superior to E-6 in 9 ways. We believe that they are wrong in
all claims except for the larger solid angle. Our reply to each
clainm is given below.

1. We can also run at 400 GeV using our some oxit ports

by deflecting the ingident protons with a 20 fool ma-mat
placed just upstream of the target and adding two additional
magnals Lo Ry and Ry to maiptain the 15 mrad vertical

bend.

2. We can also extend our t range in @ similar way,

3. In owr 90° p-p elastic experiment at the ZGS ow point
to point reproducibility was about 1.

4. EB-177 claims their superior rerolutioh gave them a factor
of 100 improvemnnt over out riqpna) to inelastic brckaround
ratio, In fact ogur womentum re=olution is about a {acter

of 4 better Lhan theirs in elch aua, SO that our rorection

of inclastic hackaround should b suporier 1o thrirr-, They
apparently ianered the 4* target lergth in calculating

their reocluticn end only Pnpluded Lha 1 e =i wesolution,

5. They claim they ask tor a factor of 130 less intensity.
This is cven approxiwately truc anly for the hnah t pazt

of the experiment where we reguire 2 1017 corpaTed to

4 10}t a factor of 50 For 2/3 of ¢ur run v rogu-te

5 iO]lfpulse te 3 L04+/pulse, a facier of l.ol to 7.2 pore.

6. Their solid angle is indend much larger than ours by about
s factor of 100.

7. In our 90° ZGS experiment we showsd thot the ipelestic
packqround was legs than Q.13 by teking carben target Tack=
ground runs. nased on this, ealculations rhow that ouyr
inelastic bacwryround should bz well below 17 with 9% Liodo-
scopes in each arm, Morcover Since our wonchium roselution

iz a factor of 4 better than E-177's, their claim is difficult
to understand.

§. As shown in the attached table aur maximun power is
675 ®W for the range t = 5416 not 1900 K as cloirca. In
comparing this with E-177's claim of 4535 KW it should be
recalled that they forgot to considor the derendence of
rB-dl on transverse position for the 120" magrots and may
require morc magnets to give the Lending Lhey requare. We
furtner feel that their ida2 of purting an iren pip: insice
one of these magnets to create a “‘scptum® with a fielg {rec
region far the 4 10 } protons to pass through is unwise,
Qur R1R2 Ly and L, magnets already exist.

Dr. R.R, Wil=or

Hovember 6, 1372 Page 4

9. The additional excavation we require is ~200 feet of
10% diameter pip? and about 550 of 12% diamewer pipe: this
is somewhat less than 1/4 mile. Assuming an average cost
of 520/Evot this costs §135,000, which is rathor srail
compared with what either our group or BAL has alrcady
spent on E-6. Moreover E-177 doss not fit inte the pit
that ecrists but fits either in a hypotietionl 22 pi+ or in
the arca where ¥alker et 3} plan o run. Thoy must move
the pit or shorter their slow ¢ pectrometer viiich would
further increase their 20 - and thus their accidentals,

In sur~ary we fecl, as == atd in 1970, that E-& is the only
raliable aud moonor T teghnadus yel proposcd Lor MHAIUring Crone
sections in the 10732 cm* fer ronar. We feel that both avms of
E-177 will be swamped with hian rates and no minor chapzas CAn
alter this: LH] their dctectors are LR A pit where about 3 1pi0
charged particlgs/pul:c_ure procuced and 10-% to 1073 of these
particles (3 105 + 3 107) wiil aet into their detcetors in spite
of their best shielding efforts. The only economical way to
alleviate this problum is te put thn dotectors up al ground leovel
behind a lot of wcartkh.

1 understand your cuncern bthat we require a great decal of
beam. Howowey when NAL reaches design intensity of 4 1013/pu15e
our requirements may soem lessTexcossive:

1 month 5 lﬂllfpulse
1 month 3 104 /pulse
1 month 2 1613/pulse

If the highest in&susity is a problem we can drop our last two
poig s in the 10732 em?/sr renze snd limit our experiment to the
10-*¥cn® /st range, Howeveyr wo canpmt start running until
January 1974 and we ail hope that NAL will be close to design
intensity by that time.

Sircerely yours,

e
A.D. Krisch
rDK: 23
cc: professor 0. Chamberlain
Professor J.W, Cronman
professor J.D. Jackson
E-177 Group
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Noverber 27, 1972
Raf: #6

Professor Alan Krisch

Marrison M, ¥andall Laboratory
pnivarsity of Hichigan

Ann Arbor, Michigan 48104

Dear Alan:

The critigque that you submitted with regard to Jay Qrcar'l
ptoposed new evporimont, and Ju's response to yYour qr%ticxsm
have both been recoivaed and studied by our Progran havisory
Committec. At their recont moeting they discussed the relative
advantnges and disadvantoyg-s of yonr cxperimant and Urcar's.

As a result of that discusnior and of the prosentations rada
by you and Jav, it aprpears to be very likely that ghc longo-
standing approval you have had for experimont #6 will be
cancelled, The reasons remain those stated in my letter of
magch 9, 1971,

Orear has not yet convinced us of the feasibility of the
awph Fimene neina i rope et sl e Kovmrihetese, tha
splrii of his erproach is one that ve hopad SURACD '-'QJ!.E_\~':3{'(
out and adopt f¢r the exploration ot this interssting reqion
of PP scatlering. You nww expoct to hear [rom Re oncd '"OFQ' .
as 800N as we have resolved, tc our satisfaction, the cracdibility
of Jay Orear's econfidence in his melhod, It is out expochation
that ho will he able to wnrk out satisfactory solutiens to the
problers tiat you and we have poscd and that he will be able
to do the erperiment at KAL.

You have indicated that you have already corritted some
funds to the preparation of the gxperiment, I would suduast
that you get in toweh with Jim Sanford alout the possibility of
our giving you some relief in that resard. o miaht, for exancvle,
purchase from you the magnets that you have specially constructed.
.
Sincerely .,

‘

K~ R. Wilson

THE UNIYERSITY OF MICHIGAN
ANMN ARBOR

T HAAI § RaNEALL LUBSRATEAT
ar emryich

January 26, 1973

T, NG 1= Madaad

pe. E.G, Pewitt pr. J.L, Sanford

H.E.F. Divasion National Accelerator Laboratory
Argonne National Laboratory pP.0. Box 500

Atgonns, Illinois 60439 Batavia, Illinois 60510

bear Gail and Jam:

1 am writing this lsttar to make sure that all pecple in
the Chicsgo area are aware of the =xistence of the four magnets
wo have aszsembled for our H.5.L, Expariment , a% it now ap-
pears unlikely that we will run before 1974,

The Rasnsts arc:

GAP OVLRALL
Kagnet (inghes) (inchas) MRX B,
i W L H L L Kilogauss

Ll 2 20 47 61 57 59 17 CERN 2" Septum
36 tons

L2 4,1 13 ie |67 75 48 10 MICH Cloud Chamber
153 tons

1 0.8 & 157 23 18 168 14 0.6 inch Septum
9 tons

¥ 3 H 15 18 27 48 14 Tinkerbeile
2 tons

Wa axpect to be using the CERY Septum for our Polarized
Seam experiment at tho 2G5 throujhout 1973, If you have any
intersst in any of the magnats plears contact ma.

Sincarely yours,

ADK/all
ecy 3. Hildebrand

NATIORAL ACCELERATOR LABOQURATORY %, PO e SO0
BATAVEA (LIS Lot
TLIL M IURE o1 LaluwJy

METCTORS OTTICE

June 1, 1973

prafessor Alan Krisach
University of [tichigan
Physics Department

Ann Atbor, Michigan 48104

bear hlan:

puc to my misplacing your January letter ©on the magnets,
I neylectcd to write Lo you abeout how we con help dorfrey sone
of the c¢osts you incurrcd in producing thuse magnetc. 4Ls 1
remouher you monufactured two sopiul magnots, but I cather
that one is tiod up in the IGH exporiment.  Ferhaps it vonld
make sense for WAL to pay for those two magnets. Lot ve invite
you to mako an offer to us 8o that we can scttle thusc pacters
to our mutual saticfactien.

Sinewaviy,

A -
P R

ines R. Sanfjod

JRS:eib

ec: E. G. Pewitt at ANL

THE UNIVIURSITY OF MICHIGAN
At ALV

ot MARK (LN B, RANLALL Labusha GRY
- TRcy

June 4, 1973

pr., J.R. Sanford

iticnal Acoelarator Lahoratory
P.0. Box 500

Batavia, Illincis 60510

Dear Jim:

Thank you for your kind latter of June 1, 1873 offering
to reimburse s for the Lwo septum maygnets.

One of the sceptun hagneks was in fact construrted for
our ISR experirent and is nov being prepared [or ovr 2G5
eypar’.ont, 5o it would seam thet AL has no onligation in
regard to that wagnet, Tw.s is the L.1 magnet in our Ll
experin xnt. —_

The R, magnet was horrowed fvom CEh at ncgligil ost

and ie e#nitablen for vee at Aryonnae.,

The [’\1 fepbra pammet vms ande s ronrtenenad nelod faoally

for avr 1TRL expaponnt an

: Prn Jope PRrrow Apnrtut e Toees b
guitahle ooly 107 CHpCrlhewls

1n bl multi-hwwicsa Goby rande.

In addition the I, C-liagnet was recoved from thoe sub-

bareirent of Randa1ll Lab and reconntructed at Avgenue specifi-
cally for our #il exporikent at a cost of shout L0000 It

her not yeb boon fuliy reeonstrucled or tested hecause of
anticipated delays in our DAL cxprriment.

It may be appropriate [ev kil Lo reimburse un [or those
last two ragneis, However I thought that it might be more
appropriate to delay the question of reimbursement uneil HAL
makes a ¢leer decicica on Lhwe approval or disapproval of oux
LAl crporiment Ko, & which we rowain very enthusiastic aboul .,
po you anticipate that KAL will Lo wbie to rvach a decision
soon?

1 am locking forward to hearing from you.
$incercly yours,

o

A.D. Krisch
Profcosser of Physics
ADI/all

Ten W



ATIONAL ACCtLE RATOR LABORATORY £ rosox Ul
BA‘!AVMJLUNOIS £0510

TELEPHONE 312 2316600
v DIRECTORS OFFICE

June 13, 1973

professcr Alan Xrisch
#arcison H. pandall Laboratory
university of Hichigan

ann Arbor, Michigan 49104

Dear Alan:

puring the past geveral months we have been angaged in
discuss1ions with Jey Orear and with some of the members of

pur Prograr advisory Commite=e in an effort to pin down an
adequate set of criteria oy wnich a frasibility test for Orear's
sxperirant could be junds 1t has not been easy to do that

to cvarvone's satisfaction, but we are closing in on & set

of conditions. we hope to be anle to run & pro].iminarv teat
within the next fow rmnths.

1 s loxtnr aF 11727272, 1 jnuicaced chat {he most prababls
mmpegition of your &¥7 went would he 2 disapproval. 1 am
ta-ing that step ard herchy witharaw m previous approval

we your eyperipaent {EG] . .

1 4o this with 2 certain corbination of regret and ombarrags-
ment, Your early enthusiasn tO eyplore p-P seatrering at large
valyes of t has been MOST useful for us in making our plans.

ohe shape aof the proton Lab has in part been determined DY

your work, Thus wo owe you our qratitudc for your incerest

and involvement. In the event that Jay Eails to obtain clean

and convincing results in his test, we may Ccome back to YOU

on our knees.

Well,
Quack......-.Smackl

THE UNIVERSITY oF MICHIGAN
ANN ARESR
e

o e W, BABALL LABIAL ST
- meraied

Iuly 12, 1973

Professor R, R, wilson, Director
National Accelerator Labaratory

. Q. Box 500

-avia, Llinoi# [A=13]

Deat Bob:

{ am writing in reply to the recent letters I received [rom you and Jim
sypford in which you withdzaw the approval {ar our experiment E-6and
rim kindly oifer?d to s sere of ihe magnets we have prepared {ur this
experiment. 1 apologize for my delay in answering because We have been
fairly busy with our polarized beam work al Argonmu.

We have considcred both your jetter and Jim's offer and 1 decided that
it would be inappropriate t0 sell the magnets at this time since We still
hope to do this cxciting experiumcnt. I contitiue L@ [eel thal your decision
to withdraw our approval in favor <f Orear's preposcd technigue 18 un-
wise and that NAL will eventually come to realize tins. 1 believe, that
Orear's exprriment will work only i he mudifics 1t until it becomes 30
similar to oulb experimunt that even you will agree that the situdation hae
become isappropriate.

In prepantion for yout proposed visit Lo us when this occurs we will
purchase & new rag [or our wrailer. 1 teel that both your age and stature
maks it inappropriate [or you Lo injure your knees.

1n the meantime we will be most pleased to loan the R, and !..Z magnets
10 NAL for any uie you see {it, until we have some heed for them. These
magnets are at Argonne and can be obtained by having yomeona cantact
Larry Ratner at Atgonne. It would seem appropriate {or NAL to pay lor
shipping them t& NAL.

Best regards,

A. D. Krisch

T W Bu—reeaaRt

NATIONAL ACCELERATOR LABORATORY 48 P2 20Y 229
PATAVIA LUNCy 0700
TELEPHONE 2i2 231 €80T

GIRECTORS UFFICE

July 3, 1973

Frofessor Alan D. Krisch
Harrison M. Randall Lahoratery
University of Michigan

Ann Arbor, Michigai 48104

Dear Al:

Kow that the Ihrecter han made a devision about ; ouar exnorimen,
1 should gec ahOu purcha-sulg fi m vou the wwe magnets hat youa
mentioned in your letier of June 4, 1073, Tbeliew that they are:

R, Sepiuun begoet

I"C ¢-Maguet

Could you please estnblish the copsiruchion rante jor R,, ard 1 guess
that 55, 0U0 is the [..2 cost. If you will confirm these aumbers, will
ask the Protoo Section to prepare & purclase requisihion.

incerely,

Jivs /5

viames R, Sanford
JRS:jp

cc: J. Peoples
J. Campeell

NATIONAL ACCELERATOR LABORATORY £ rosOx30C

BATAVIA ILLINOIS BLSI0
TELEPHONE 312 2V AETD

August 28, 1973

University of Michinan
Experiment 1717

Lazarus G. Ratner

Argonne National Laboratery
4700 South Cass Avenup
Accelerator Division
Argonne, 111ipois 60439

Ssubject: Borrow of Ome RY Septuwr Magnet

Gentiemen:

_ As per agreement petween HAL and University of "ichinarn,
the Yniversity of Michigan agrees &0 Joan ane Rl Septur Bane b
[presently located at Arannne Laparatory] to National Acceleretnr
Laboratory. The period of this loan will be from Septemier b, 107l
to danuary 1, 1275, '

National Acceleratar Laboratory agrees to pay all transpor-
tation costs incurred 10 the mandiing and mgwement from
Argonne Hqtional Laboratory to Natipnal Accelerdtor Laboratory.
Upon termination gf this loan agreement National Accelerator
Laboratory will return this magnet lo thr location specified Ty THE
Uajversity of Michigan at our expense. the magnet will PE retyrned
to the lniversity of richigan in the condition ik was accepted
other than normal wear and tedr. apy modification to this rmaancl
nust be approved prior to making such modifications by the universiiy
of Michigan.

Yery truly yours,

KATIOHAL ACCELTRATOR LAFNPRTAEY

Tatord

fereleratur Lobnra® ',

- - )

atards G
University of Fichiqen



