'-51

A —— e

te madaelinz of the erfericentiu seometry, Flenre 5.8 slows g Tah of A

CIHAPTER & INVRESLIOATION o MU YTRLD 43

Chapter 6

Investigation of Mu Yicld

The claternnation of Lhe Teaneiiy: wicld was poace Py womoroarison met e s

‘he Monte Carlo smlalion 894 the s oa ragion of e vssmme el
reladivey fr froon <he targes. Ilauze 8.1 shows o denaity Do of Fhe b
O T cleaays, in sy ds chicwluled Ty the extrapolusing of deciay st o
brajectorizs, "The defntions of (hess DN A0 sPace Wemo miven in cable 41

Tuorder 1o minimize the eflcor of backproard Lo LeTgat rmog desays, re-

aion 2 owns soeged for POTAELCIEN Lo che Marle Oacle. T region ha s

Tl i notse sadio of heswaan 1 angd L3 cerwendig on changes made o e

AXPOTINCC LA dpaaraius fr Lhe WL TES K erparionent,
For 2ach o7 tle mepiona B, 2, B3, and Tapes, the 2ime of lecay of Lhe

Laera whe ploktad, Ficars 5.2 shows clhoss i aveetin [ur cack of 110 fap-

regions, The muonicn sigra! san Le scer ws n e nbial ime deperdenze

akrothirad Ly tae mocion of ooty ibe wnied ot of S djierent IO

A uverae: velociny can be ealiglated by wividing che distence of the rmes,
fricu the targe: by the tinme of devey. A addizionn sorreerion tue Lo 128 Lire

aveeptanee of the apparing = mearporares icte e Bonte Corla chrngly

LeToeul veloe'ty speoproac aloug with - Lislograny of e apeokr i wijen 5w

srenivzed Ly the Jdoria £ arle, Tlhe spreemort |« cond Indicoting Lieey.
; i 2 X )

crus=on. o addizion, ge change w0 vigd @ noled when ap clecaio flend of




A S S N A

-

e

T 0 TT TP, S S T S IRy I U . S

CITALPTEN 6. INVES (WO ATION L M YIELD

m)
&
|

i
Y

r

v
2

13
e RIS N

H

da

i
]

Fignz-e §,1-

aebeTaeen oz khe Baria of ann “vsis of reelon 3,

.|'|_I.IJI '

TET L T R2 | &3

{mm}"

Vensitr ples of noathon of i deagrs i space,  YielD was

D=, i

TR T St a

r
.
1
1
n
-
HIC
-1
o
Kl
.
i
-
1
T
-.. .1
L
s A
.
cak
wth

e S e

A ey

i

-
"
e T
." - =

.

o
-
e




Ll b o T L LS B N | —_——

e

Courlia

CHATTER 8. INVESTIEA i QR AT VDL

“I-l:j— ! E— g 1 !
“”“ - largst R “E_ B
wol o ' -
ExD [ E B | I_ -
i ) E E g ’ Iy
J:_:-; l * [: i o | I !z
Tiing {ps] Tica (pes) |

™ I ' 5
-'*-.[{E “][' H[ Fe | =l e f
W - [ { i - A .;._-,-._T ]{ :
ar] [{f{:l. Erigl:h—_ ['f E[[ .
] STIR B L LT L

] Fo: | f 1

w 1a H ] az an :.E- :::TT " o " "R o

FEETILS.

Tirae {es)




"

tamem Al e . L e e — e e e e
AR i = L T e L e R e - e e Ll

TR Sl P P L L] (=R

CHAPTER . TNVESTTGATION OF AT VIELD i

|

a ka
-
o o1
[
-—-—l_lj
b= —
r--l-—.‘J
B
I
—
'Ii-l

Colets
III|II|I|I

—y

Lo

S
|

}.
S

[

T L 1 rr v r—T ad
272 .4 r1.55 0.5 1.3 12 ST
Velocity [or1/g) T

P
[

“ _: v

Figare 6.5 Velocily apectoucy ol meanicu: wish histoprsm o clw sposrrnm L
prrcicbed e tive Beloae Cacin. ) i
St

e

-

e



oy

ST W ke

o -
o

Cionn
G lmird b

L
"

e S )

g
.
)

CHLAPTEN 6 INVESTIEATTON OF W1 VLETD gl

m
!
|
—a—
r
L,

!
-.;1
-—

[olnl.a
_I'll
._II—'!—|

o
i

% 1

! g

-t

1A
-

.II|||||_||
|||'|||-'||||||||||||||I||

]
|
[:
I—I

32 G 0.6 T8 K|
Velocity {orm g}

“
Fan
-

TELLE F? Velgeily specteian of “minniua with alztuptsem of Lhe sannat e
uradicted o tie Moule Carlo - h




yg

PR LT

- . — = . =TT e = arannr, ot ek TN T

CIHAPIER & INVESTIG AT AT FIRLD 12

e of the fwee inplaee of che vargen, and the spot wies of the Yeam wus

minucived,  [faapiae was fone by inserting e cutcher et o che tarper,
aul, wich beam masreutim, adrising tie rolative mimLors of 530D 1u hiogli

It 1857, in order 4o neriorin orlur tesrs seated to b MUBAT experiinert,

BUIUNG gud TR were wilkont e aizle i place. The heam foes i

umy wopreximately localed i L rentoe of b azhie, wrd rengine was dome

be irzerting nalerial isto the heao ard tucasusng tae range widtl of e

SRR A u ceeuli of ‘tung, lhe boeu: w00 o the LR Wit Aporowinuiey

A% lacger i J947, Wl vhe T2a7 miethod of rungiae the ealeler clitka, wlich
FEE MBCCRARTY Lo reflinate the wdl) of tie PPy datdmtien ool barget,

was nob biden, This widih deprmds oo vt showoseneitics sod =nee the

physical targels A0 menlods of powder lar sroparazion mere ideslie al, e
sargen inboucozeraity for the 7937 data wes tolon tre L 2]

IEES

2 aeme as el b

Lhe tacgeis Jhemaolves corRsted oty Al saopar! rvarr of dirmenes s

2oL ¥ 13 mm v (.77 L, ansmeddes 8t oan sngle of 65 e vertica), The

WCTRES powider tayer Lhickoess wge 88 et Ta order o sredues e

wawimzn sncent of moenium 4o SALZel was ide as Zaree s podsible. A

i resuln g porliom of the Lardgeb, ~ 1ol the lemunh, wix Ao of tliv Bald of
J. o 3 e

view of the wire clambens  This PLPCTIMELLS BromnoRry wag Lrvromoers o

sen MUTYZALT which carrectad [or tle et that a norkinn of she Imporlact

ATl regun 12 wes ot of e Ssld oF viswe, Ty erd e cheel s corronting

i baTget wan constrciod which ween 2ty scepn thot the size wes only

4.9 e % 8 omm and it owes sgpendard ot GUS WL this targes lie encin:

apion TE wes visibic wizk $he wire chimless, TLu wieldx af the goe lurget,
wirieh will e discwssad foetber Lelowe, wure cosisisrery with thome of the G657

lurgrt Lidiratioe tose ol FECLCIT AL cor rertinr W mer, o soiree nf syalemat e
" - -d [

o,

Far uatl Lhe 1557 ine 1088 MUBAR g

13ets vhe bosm cornent e was




B . S

oy o ——

e L - T

CHAPTER & INVRESTICATION CFE AT YTELD 14

Sicy [ 4 | Vield; | viela ; -
| Thow | Date | negfoe? | % pas shoes B L ine, pt | L

DIEV1ORT A5 W 42210 [22=05 |
176 | 1887 | &3 2284207 | 151 1 R
DT | 1987 | &b 33 =h 22=04 .
115 71987 © ka3 ] 38£00 j 22 b0g

Wealpliked mem MW da b | 2oLz
112 [ 1987 T %8
II0 ), 1eET . &5
| oigined Mo
Vald ' igER T o
30 | 1g8E | 0

L¥=LL T2 04
44 12 | 23+ 06 t
| 13208 I2azga o
=13 25=08 ' L
R 0.0 | 1L k0 :
__ Weigined meun | I T O N :t.
45, 1988 81 |10 T8I0 [TR1E8 :"fi.ﬁ,f;
| %62 | 382z | A7 D 11T RS Tn S
CABw C1MES T RT O, 10 | = 0.0 | 1.2 -0 oy
a7 1ess | w7 - : ‘ £
I Weihired s A
ST TIRES T Eg T |
[ 408 [ EE ] ac i
e B T - R |
] Walahlod niew | -:'r
07 [ 1ess | ge T
CEEUI9RR 34 qp) |
}_443 285 =2 | 1D

Wooigthed oo

D-tq:-::-w [ R

[

A N7 | L4+ ng #
GEle 14 d0 ' 3
T 00 [ 2T+ 05 ] "
12 P RE LT
— L. | I

=1 A o

rfl LAl 2 sk 1a |I-'h-.

-

(1

2%+ Ind
L1 T Ed s
3.2 109
4 0.7
.5

9
=

had e !
< BT RN EN RN |

i oo
- H e
: =
=
r 13
(=R

=
[

i_:—l.
o oba t
B2 LD

Taile B30 Yialis calelased for Lareets weed 47 che MITEAR, s svsimanh 1a
Halh LDAT Anet LORE rone. The weinbied wnrs g wore ralealatad neing cle Latal
wucettainly neledicg ok atatislieel el EFRELTLLLIT oanry bnsings:,




CHANTER 6. INVESTIGATION OF MT VIELD 45

L T = N T

| %0, P45 | broin | Vield [ et
Foa /e " BelV Ao CTarger gt etop W[ ine. ot |

.
A

B 15 A
455 | 17w R
CaEL 174 8.0
141 177

LT I 7

i [ 7377 13 24 % LB [ TE= e a0 = 0] “
' it 13 4.4 DEF | TO_ 18 T 4411
50 17 15 4 04T R B R
ar o3 b el R D4 0R | 23107 T
g2 0% 13 ung 00,5 S0 |13 +03
+ 4

J a4,
94— ..
57 £ 0.3 .
4.0 L r.a
351 0.8 |

-

[=r13 ]
P
L ey

na- :
.51
M.l .
il,71 L

1

i

H o

e

aEr s

Do — ‘o s t | - gl
v:-_um:mw..u-;awg__h':ﬁ,.ﬂ

&

2

l
(.:¢ [

1

i

G

-1 - —
[

Lable 6.2 Yields obteinad ol Seam momenlom scans oo e loge*s oo o
prale e w¥ied a: o Lmetior of slouping destl ' ke poveder. Teclnded s

the fraction of inciders wwous which spop i she targes ut sposidie oueneuly T
i erleviated by Lhe Mente el S

e s

-l e
- -
A

-

wr zhe Aaurhee of she P-f't‘.l-'-‘il{‘.r HE I:n::lﬁﬁi'.':-lﬁ' A0 D LoD w0 o Lo rasck meater =] '_Z:|E
throcigls which tas mwons rnss Gise, Lo evarine s offect rooe closrly,
Fluld date was Leken 2t severs? diferent s momenta, effaciiecly smobing L

the ruuain F\ield a2 u facticn of e stopaing deal it zowrder. Tle

L merem e s
HELE: e P i S,

[

e e e amD
B L |

]

date was fulew i a MTHAR tin of 1935 an0 i = devalnpouont aon In 1086,

The targes of Lhe 1988 dusa 33 the B0° pareet deacribed abowe with a

-

Yt e P A e

thick Calb-i)-%4 ever af 1R 1119;,-"-:nf. T 7RG tzract was of lwerdon
2omm x5 lee suspended Ak an argls 0O 00° <o the vertivs], and Fad 5 o

j_;ll;l'.i.'l.l-:!:' fl"l'il"]{'l'll':'s-':‘- l':l.r L ::I'lElfrl'fl'l":E. 'Ir‘I.'.J..L.iJ.c:' bt h I:._ﬁ.l.'.a aem 17 1':1'3 rernentaar acag

.
e =
I L R

[l T

were tnsen #iLk o oo (3% meceeen bise, she 1938 lesn croment e

T ]
Paflgi) LA

wog e B8 WV fooanul the P23 tuecnentmmn was 24 MoV o, Table 7.2 Tists the

-

o N T

dalit which wos zaken *n 2336 wnd L8 reladiug the mecuentn, momstsur kX

.

bite, and tbe frection of inddont muaces wiich szopaed Lyl tarres, Forsach

-

i i

“r
1LY
=

sargeh ol run was saken ul wile mamencn bite far sooanpurison witn e

_f.
L)

PR

MUBATY kregacs, Also Usfad aee wle muominne yiells bats Per ik mon

_;
R

TR B

i
A

3
AL I
1. - - - - =
La e e B




-

P Tt S

LAt T

e e e s e = mm

— -
— e

R

o

——

el ——m

eIk

i
i
!
?
L
|
I.

- - e T I e i HEE e -

CHAPTER 6. Iy VRSIIGATION OF MIT ViET.D )

A P g st pyed o Si0; . In fizure 6.8 boll: of Laose ¥ialdy,

T e noeros Tonler

neLerTnned
0 bie Cara ol warying orneuta, s plocked og R

Brmetion af the [rartiven of tee heurn which wopred I ile et Frons | hess

plons 1 car b ascn <ol wrhele the wiell per 547, Floz ateadily Censeaaes oy

*PE Losre s mtooped forther hack b Lhe poseZer, Lhe fora® Mo rield rauches

& WAKILGTE uo® AL a 30%, frocziog b ralier al aporovitately 0% of e

heay stopped. The reason for foie is the curbluozion of pweo eoLpct iy af.

cecta Wi o tespomailbie ar the 2otal ¥iell Firstlw, i arder foe a i ba fe

nrodiiead, A men mesr slop in loe Cab-0 550 Tz Sl lrw Rhial T stops in

b 520, will inerense e amocnt of wocium produee? i1 the zarget, Howe

<¥er, ke mooninae mysk alan diffuse o o tha poircler. and tee Procandlity of

FelEng wab dusreases =il *Fe depith Inkn Wi layor ap awrh el bne &n stom js
forraed. Therofare in ordem L rrichiae L rasimoe ¥iekl of Mu per neiden:

T, bae basan =hoa’d e cameed an o 9% of Lhe pons swon o e raraat

et thie rese pass wiraigs torongl),

Anciher target which was sondied wae a

LS

POrE Len larged with 2.8 oo e ?

of Cab-Ce 5t The vicld DT Rt aton for Lide rereat was (L35 5 3.6F Yor
i) it ] 1 I.:u . !

BT ALTEV LA UR Dike usd (1554 S50F e g wide nomenh: m bite, The

¥ Elcls per ineident. wuon weere TTA41. 7Y% Sor i spowr aded 15517415 fiay wida
¥ I i

ruesenln dite. Lhess aze consfatens wiil e e rausired previoaly wich o

simtilar Sacge: 180 Tlat ghese Fields aee Bgrer tha the viclds frorm ) “hicker

tarkets ol aeain be S n e retalive sizo of the revwder inanmome 16t lios,

Sry, for ernanple. nhar waking 5 powrer e Innpodices o FArTHIN It

Lhick:iess of Lhe wver ol ~ 30 % T abzel e rary Mhis corresponds o o smaller

murnbar of grams per RO QR TR ey Jar o khig SrgEAL bR Jor o shio turget,
Soothe slopnine Aigleatingen oateik seract il ennlan worrerdor Alnounnt
ol widening waicll regults in HOTE Lmoms woT g furthe: zom be saefiea of

She Lagrer.




- S
NI N

et

T —— e b Y i b e = 2 s T

e e g e ke p e PR

. . P T A e I L
— L LT L L S, el .

CHAPTER 6. INVES T4 TLON QF MTT YIFLD di

Lo norider to meazipe fhe Leckrroonds fy b RATMLLCTY LiRrgen was n-

Lrodleaed fale fhe vacyam ciamher, TMe Cependenice o toe My wicld on

SUE PTessaTE nns deen spudicd (o seriestion wiik choe sackaroned CELT LT,
E il

Using the Lain Yarzss of 2.8 mpfan’, dtfferone Predanta: of ailrapen wee in-
tercnced o che chaminer and the ¥ivlus wero wesared ak agch ArCEAIrE,
Figin: 5.7 whows ske My ¥iekd ner Sily stop e 5 lperjon of Ay

A Prosawce of oo | Torr the Lhermnal 30 o

¢ PleEaire, Al

anmn iz campletely guepelod. Thia
gueienins of vield witk Moo 3e a0 o measre of il meoes sreticn of Lhe collsuinog

o7 Mu stors wild ¥y wnolecoles, Using vhe wield framy vosism repion

MIUTBEAN, Wlie mean froe puti ol the M a

2 z=ud
SR T sl Waked o aach prey

Lhereyuat.on (5,171 ran e nsed Lo ol g valae fur the elatanes

AR f
ol cioRes] apprast, A4, Ueing she Babr radiee of & EBlu and the radja: oF My

wiolerwie, & zeonetre eslimation 0f 2 « M7 o owa calealated, fJuetiching

the wicid with 6 wTreer of My dmpiied nocalue for o of (25 = 100 % % g,

Aone aaing 30 1 Tote of Ny vl o dispunae Sl iEA= L2 s 10 % e, Both of

tiseso e coasiszons witih ile 2l e A 2o maslion,

Firld imeasunnenis with poher vhysicnl forins of S0 wern merformed in
ovtler tn hetter tudecsland wlar propetiie: of Cuh-0d S allow Tt Lo proclars
el o iavge agwoans of LA, Mo vield wss alwerved [rormr a el 0-
S tarwer wlieh Lad Teon COTC poseticdl. 23], indicating chat (he O i
Shraciiee of Boocesias, and pot just e elemles] COITPOATELON, (8 AL Jmnsclan
SrGPerty i deteriining whetlier a eteria] will [rodiies manciam i v o
Anotler fare o 20, which was invAstigacand wis Opi-Fur-nade oy Mearek.
LThig is wn extrere!y pip er¥sraline powda of 90, develoned lor Lz in phe

mamifucncre of splical Ahers. Whila 3L s Conwe vocagared wi Maly O3-S0

Laving a demsity of (1.5 wiemn”, I has a snrfaoe aren of Ko e wineh excoeds

cliat o Cab-ChSil Che tolwl Fieles foor trle powder ate 719 + S8 Y For g

wide Mamenturn Sige nd (1.8

=4} % ur m watraw cnogeentna lte, Both

-

:'.. n - '..' ..- "

WL e

j
-s
.!!f




.

e P e

CHAPTER 8. INVESTIGATION OF MT VIELD 5] i
X
TEASATET A Wt feken At 2 Dergn snomentng, o - 28,5 MeV Ae Those riclas 'il
aze comnparable bto thowe frow Can.00-5) F
A forng of Tow sty 30, 9= reroral. Thiz js o /il gel whick: kaz beon ',,:'
deied nnides hisl. eas pressaes so it Reeps (A focon inssond of eollavsing in on ::ié
teelf, It how n deasicy of 0136 Eive®, and s Ligk auctice sren of b¥ically ;‘
S0-EW g depending ou the o TEEF 2,80 The fopw of aercpel i g E :
aolid rransincent bloek whicl was cub to o corvemienl sine with o sharg knife, .E
The wrngel tatwor was eried bag it proved to be s Ropeor prodiwsr of o '. t"E.E
DEing A vield per meideor meon of only (0.7 £ 020 5 witk tamow Lo T I,#
Dite. An atreript wou mads ab cleacitg (Lo auslace of Lhe serngel be Tlo el img q )
~ 20 wmTors oF (b inio the weamipg: chemmer sud aperking o 4 masna. Lhe ':i: i

Fields eftes thiz2 procedurs were Fapller reducer Ly appimes make L o0 T,

Ny considerirg Lhe aetozel sud TMerck tarmens 1| is epuvarent that 1 mesn-
Ainent of 7 siucke guality of = st il snely iz densitr o supfuee as e, 15
aen sullicienl o redied ke muoning pracuction cuzabilite of ther piatersl
Whiie Bke (ab 03-511, werege! s also eoripoaed of chaiis of sices pareicles o
anall dinmnsters, thse oleins ase erogslio <R Lo pradace o aord of ghelel] FUp-
Jock ot fte solid e Tn Cpbe0lgs) b shsice Ale eneetnes bat gar Sirmly
cemrecrerl. Aasther characreristio which i imperlant for recuea! s pore i,
The pype of meregel sed word Lave o sy e pore siee of ~20 Ao T
FED SRR to uolature prelimentially decreases vize of che luzges: pores 13N,
by s miceh as g factor of 4 i sare ragea. The macroscopic striactire js nnd
clienzed ror i the mensired surface srea, This soald perlaps explain tlie
reduetion in wield fullowng ias-ua cEnning,

[ecenaly Waoadle a2 g, [31] 2k SIY Mave slae snessged ko wield of tle
iwal meeninin from Cah (.51 Ao ‘ncideni bragy of .1 Wey Fooaad wAduly

D adev e was naed, The target tlickness was 9. L mgfon® The vialds ol

taiced far FITS weors 112 =235 of the stopped rons aod 11 =28 nf 1y i




-
e B e e e -

LI o ST RS B

CHRAMTER 6 Toy VIETIGATION OF Mo VIET .0 Sl

“Oming muens, The diffusion FenEant wea cadonlatcy bo be (2043 =2 M TL
The appruratis - ised wag Ruils siuilar but no dace whicly 5 direetly roncpa
tudle was vollectod Ly rhe MUBAR gromp. To melie a comparicon, 8 Aol
Crrlo sinwlation was sy nsing she diffusion conslant, {afeopes [rom this wack,
G20 L8] em*f s, i the cwrfizaretion of Lo SIY exunmi et When the tarnee
#a8 aasumend to be porfecs]y Lewnogeness the sinn:nped vielda calenlated were
[8.250.43% of the dneicdent, uond, az (T2 130 of the stopu in the Cab- 0341,
%, hewevas, 140 target: were asamed Lo have an inbicrngme ety of 0% of
thc caraet, Lickursz, campamlle rg the larrers nged i ghis Wark, flien the
gimilated yields wepe (4.6 = WAME of the ineident muows, op 0.0 F 06 of
Lhr stops fu che (abo(hgil The arrors guoted Pepratent che wieer taiuky In
the ahove dilbusion eonata: ‘The mariation iy ghe simulated yiclds gives e
indlication of il iporlunes oF congdening the targel mhomageneily e

wodeliop of the stopping diatrihutioag in Lz tirwer,

..

.
L
W
T A A

R

oy

HE
g

T e .l- .-..
s e
.= | P _'. -

- e

o

Bt :

. -
PRI
i '
B
H .
i -
D
" '

- H

Ly

Y

P



