01/29/2008 11:31 FAX 1 510 643 8497 Physics Dept UC Berkeley Q001,012

D
H29/0g

Now orelid slate ofMe. Qo befoe, H= HosHi, whus

e - 3) (4-8)

Ho= -
o N

Fust vnduoland e snprdinbed bochu. Ho i tha sum of tiro

douticad M- Bika pcgle pahils Hamilbowians, one for each slition.
Lt Hha pugle pacticle nlwgmm ( apatidd Mu@ be tnduy
Crovall coiteal f—’ovu%ua«tmm.beu\ Thao tha. 2iqoufunctio of

Ho cam b sondtew
P oay Lo 22w T 1, 0wy w2 e
Lad 2. This Jo ket Leuguage fov
TER) = Yugn, () Yoyt ()
( opatial pott oaly). Tha wnpedinked sy of thio state L

E/i:?nz = ( z- (Mbp af &Q:”ﬁjz“&z\ .
Hew (0) wmoama, otk m—zha&f Mu/ubniiau'ﬂ«nm’a



01/29-2008 11:31 FAX 1 510 643 8497 Physics Dept UC Berkeley ) ] ooz /012

@
1f29/og

(W pwmog o H-Uuwx%&ﬂ.
— st 2igpufor are Liguufuo of Ho, bk mst of E -
By Mw-:mdwwamxh A radd anzowe J-L?Mf—'wrg I-!a

Cone T, M4m)= (Mlatr) = (nlw).

Atete \W\QM“\RWLX Lo aa.-.’rwu}?uﬂ-&-[- umdan
E‘,;_"b'. X o a o ok .

Cana T, (mAm) ¥ (mlamd). Stada.
\[_‘Z-[ [nQym, M. La M7> £ (m,dem, “"Q'Mbl

b pgpddti o] Hy wd BT, 4= paa, - = ovie sl

gﬁw caandle ;M AMD e Mudam)y  abyee ane H-Uke ovbibels.

Abrve we an crvafiiy mulbpackide aadss 2o (famss
W%.M:Z/Qlﬁb&z\*l\cnl ﬂ-b«hﬂottwwmw
oudhs bymmadnigicg ho mokt geushdio of ETT.  For auch

b we com npaak o Mo auih padide sl ok cacdk
ol o “an'. s we pay, dedtine 4 i & Ha absk



01/29/2008 11:32 FAX 1 510 643 8497 Physics Dept UC Berkeley 003/012

tf29/og

M UMy, and oot 2 bo gk mufamy. Qe we
— e ppeckisocepi aetalinn, Lqmauing M Gu. nmbus, el tay,
for axample,  dadioa U i i phate 15 and e 2
wre piate 2p. do puch a case we wedd cay that te
Mwob'w’;«%«mabm i As2p. MM,M&.
cendig. o Mawbga««gﬂnpamo&%u%wmaﬁ
Ho phates that o sngle bbice aw . How o

N%,Mw,'ﬂdp‘d«wmia MMM
only mosniinghd hon the a-paticle plfe B a pordict of Augh
paticle orbdnlo.  In guuial, -paticl satic Commet be wrthue

}/ hwmmwﬂ,ww MM.M{M.M@.

Wfhrush Tis pigouekdis of Ho o posduds o Auisle pacticle



01/29/2008 11:33 FAX 1 510 643 8497 Physics Dept UC Berkeley 004/012

®
: 'IZ?/og

oelibls, T of HotH, aun wsb. o, for onample, th
~ m»tmagmMme«WEvrﬁhmu}M

phds of He, o the xadh qudabdte of Mo, (ot an
ok quike Hho pams thuig) sl have o b daifind. o
piavtioes Hadrus - Fr:ﬂtﬂu.m—(j

wlwm&ummm»qgﬂm%m
A)mtda-g\-'@__. wlwﬂwm%mwm,
condinivem Husoldol] o E=-2 a-u., ewen befrne H, &
ol . Hi D a peedive opocddr aud cau mdy
naine the ourigivs, ro Hha dedly cded shitio of Ho fave
Mo pe of by Bewnd it offic we pwiled o M.

TR seagly oweled skl 4 Ho ot have o fom

\NLM..zt\ = T‘—;( oo i £ [ mlm {oo))

whace Nz | We mas capihd luftrs for Ha o #'S

Woos o the ubals abom, ank Locrcase g
vﬂm&e{m»% ackinis (e sauad convedom). du Hio cane
the valuos o the pame, Secawss the eledhion i the ?(\Jajmh



005/012

®
)29 Jog

100 hao L=0 | i all Hhe argudan miomsnfison €omso frm t

elachion v e exedid dote pim, o LzL oud M o=m. @ fo
N;J}AZM&“W{HMMMM- Whither we war

NLM.  or mim WWMMWMM‘*O
swpharize. b x s (NS L the Apakad exdlangs

/\.«vaa:\ka (e_‘(’:&)) ;_.Q.) o'rl—Qq,:;-, para = +,
The MM}WMW o’ﬁ INL M 2y &

e = —EE(H;‘“-;

Aoa: Lo ,u&&qoot LML&’MMMW‘AMV'#,S'
— Rak ta comuprdiiy gpuddivs ly, Bt all eommadte w. H, Ao
M'methﬁW w‘ﬁ*n&u&%«.\ ek #o, aud

m%m m@;&m&%aﬂm. oo
l—-? (Meiec_:?,g'%;
naty)

01/29/2008 11:33 FAX 1 510 643 8497 Physics Dept UC Berkeley

e

(‘u|= I, M= M:‘h) ) |

‘L\E = {NLM_ =l o oM 2y

= '!q',' ( {100 le\l F’.‘:I loo \\'QM> + ('V\Pmlool'}!{;\q"hlo%

loo M) |

i'!{ ( (\oomﬂn«\ "E;\mh«loo» + lOO\";l_‘j:

BoHA {?W"g modtiix fomonits ukthﬁawmmm rub.u&, A0

R

Ae= T, 2 Kue, urhae



01/29/2008 11:34 FAX 1 510 643 8497 Physics Dept UC Berkeley 006/012

’/2‘?/05’ ;
| . Jo = <ioo mﬁml —J.;-lloo MQM»
= fempr Ml M@ | e dhge

2

l(nﬂ = <100 nﬂm( \‘hﬂm {00y

< g&‘a’ £ @ W @) b ®) hu G

Nedtee Jgg >0 afumzp Kas 4o a,QA-o.>0‘) D desusur mo

proef of this, bud te udegrand s tu 6D apacs o deninted
- == whiat
}n.«au%/?mw&bu oA, #F%’Y‘,Lfao«w,cuﬂ
appre oo O (ko O b =R B, o
Mu%%@W@W@MM?M-
The o £+ Kag  pheows Had W, nomasveo the
ogl-!o m'ﬂmﬂ:mgu (M&u%g&a%wunxa),

W«Q'ﬁua-—*&.o&uj&o (—')*ob%%mwmaau%

_ M&@mmw). ,&u%\ﬂm Thio  2xplaino



01/29/2008 11:34 FAX 1 510 643 8497 Physics Dept UC Berkeley 007 /012

@
&L He. ' ’b?/og

T divedt addigral huo o suiple wepukition o the mukuad
AleFs shatin tarngy of wdicedion of tha tin lockio lrudo ! fuol?
ond [hgul’ 2 i plugically natseable thet the smach svorgy wondd
codou puch a codiibuisn.  When we A3 the peduibetion auedyeis
of e grruad obuke of He, Ha dived wdegral wmo ol we tad
(we mm=100). 'Tﬁ.suww:m%cgm‘éﬂ yAw&,,.Sl Foe the
oxedad phokis, funseser, ﬂm&&oﬁtu&ugﬂu&?d. |
wdinpratakion. o achually viondose wom-lesica comnulading of tha

— tin dochimos dn the €D confiy space.

e

Y owe dook artu m=2 oncled odfis, we g fmentusbation Haimy
M%ﬁ(m Wao{ e 213, 21?) 2°S  aud 7P ahchi:

2tp
2%s
7 2*P
2%3 |
2y,
320 2"(10 3‘2\
Is2s s 2p i

e Tt MM&& T mmwmuu%ﬁaoei, wheed Loso
beluid Hu hoicass 2ffed; o plaeics of thio Lo tha fact



€1008/012
Hat fanger & cwsano Bt s fu. for Tha odin lectiin 4o ot P78

- a Wndm,lmmmmwwﬁm
ok, Tio io e pams oxplavativi ao ou o alkalis.

We see that anlm:b_aaﬂwna can arploc ol the qualitalive
fodtunzo of Mo oxedted phitis of He. Bt io mst doo gaud, drweons,
W,JM+MMMM%¢W%
petidadinn Uy o it padveididy snall, avd Wy o wit <
wed ard oppusximadini Ao H=UotH, .

—————

01/29/2008 11:35 FAX 1 510 643 8497 Physics Dept UC Berkeley

e —————

Rl neoutds ore sblamid ) ot Jaok for e qreund ohitz
Jry  meig Bu wariodimad wetled.  Fuld wnke ot Ha gud
hdoe wuau-e.‘g« (c«&«a 1s?) trf Ho nsaed abive: |

~, 3 —Z—(T,-I-F.,\
Yo W)= Z- e

9 > giok Mo podudk of A& H-Lice qud bt wave fuo.  The
vnpadd - tnge D o nathae adly off. Phopically ok
wrensy with By i St e deddinn mpd vne avbler, po Ha
edtion lsud vt Fo tpand somsnlat awmy fun the nelov.
— W“ﬂ“ﬁ:’ , Wwe may cay tak tach Judhion podtiilly acreons
MMMMWQMM)MMWdMWM



01/29/2008 11:36 FAX 1 510 643 8497 Physics Dept UC Berkeley 009/012

@
reduced  offetwe nuelea chagg, call b 2y = Zoffetin.  1hafog

Thio MWA a:hﬂw&f-\. J-I’Y-ﬁd. waniatinad mmethod,

k L (BRY - 55_ e-_?e(r,+rz3
o ir Ho pudick of hup H-Like ud odfe ) WK an offec. mueclean hange.
Wae nsgand Ze a0 @ wvariakioed paremdlic, we fud tha et chmie
of 2o by mininizeig A WMlbad)  wt Ze.
s i am oxamgle of b s ploped mseming ko choses
e il ‘*’M*'E"

T tgeckation vabiat we need o

<q,\ (j;ii_-?_!:) (?-L 2e> + (ze-z)(—av—‘: + -‘{;\4'>

whae 1Y = !M» Uy have wnddeon. W i~ Hmo A hoo H-Lohe
Hamﬂbv@m M‘w\ (‘J\M%Lge,_ﬁkﬂ/& Q&&& cmuiifu m-m (Ma\-ﬁc\uﬂ
b Z2e=2) to mehe tlo ptidid T aold ek be dithe fra M.
The oxpechtior vl of the \oh B Bl-Ze b easy. The
Czrrzﬂoa% Pmﬁ&lwwh%ﬂwi,m this epedor
— Padi.c'ﬂe m\ondwi«}u mJQ«.L, ag a H-Lhs Hamilbruaw wyt, b
MWM ﬂtw«ﬂi‘mwﬁ i_‘—,ﬁcnadmﬂa}-hw



01/29/2008 11:36 FAX 1 510 643 8497 Physics Dept UC Berkeley Q010,012

e U funn Ch«w-ea the Aw Qmater (r;oi vt &y 2) . rlZ?/OQ
— Go fov the tum @B (f+L), these & give 2x@-2)
tiwas Hha Mual\ Peud:o& Splc. el ﬁ-'g L\_', tuch 0 Ze (a2e

.25
€ (m)). Mo Hhic fhum gires

| 2 (%Ee-ﬂ Ze.

T fook fraew g quoes @ onpee. vl Hat com e
voluitd ok Bl we Gid i the pekh buednad o tha g
dbte (ser il dov tlzilod, p.s ) bt with Ze sdlicd of Z. |
e amower 2, ¥ Ze. Qi foqerher,

S

Fz) = <¢IHlgYy

]

2 . .
2(- ::‘2&.) +2 (2D + T2
= 2: - 222&‘!"%"’23.

he waoe fuo g e armolized for all valis of Ze, 2o
e Bodk mash amy Lograts mmulliplins do oot anormaligalio.
To muninige F(2e), gust war calewuos

)

F 2 - _ = -
£ - 22.-22¢5=0 > EEEA

|

N

\VWIMWMM}:« ACALEns S/ ogam&w J«.M%&
et othar alechiom. Whan we sonlwhe TR o Hhos



01/29/2008 11:37 FAX 1 510 643 8497 Physics Dept UC Berkeley 011,012

o @
~rofue aﬂ Ze, Mzgi‘mw eobimdly o e WM 2o g

S M% .

-5\ = - ) — 25
F(z lb)- 0+ s'z 2S¢

The amower 3 Tht pamt 6o Ha neaulls o ot order pasbthery,
ins Tl eonat 23 Auice Ho vesiatingd muthed qures
G mpper vied o T gaund phte onsgy, 4re sce Hak Ma lcF
oedan padin hirng qave au amawer Hak wro vo digh, but Ha
nonpahiond mukbed  coweds b aemecthd.

How s o duble ol aduel munbeus:

aw | 2 2y Eea  Ega Ehw B
u (otl v
W= l M =4 -0315 _~0473 -0.529 a-u.)
He | 2 %M -4 =275 -2.34% -2.90¢

%We,mw.MQMWMM%M;anL‘0.0SQM
ff. T M, the valabiodd ewngy b A abeve the
Cobuasse fumd (-05), ro To caleaddiiu das wet succeeduiq
i prving the sruatince of & Souwd akefe. For that ik i» noctsary
o b et complicitid had waee o, ot ol Sncrrperi Ha
back Bat th two dadhaps La bo phy on opprace ads of



01/29/2008 11:38 FAX 1 510 643 8497 Physics Dept UC Berkeley Qo12/012

the mucleus (B , Mo olschiows ons erweladid ). i



