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FERMILAB Serving Researchers, Serving Science

by Sharon Buler

oFabbrhi

nd indeed heyhane. Accotingbthebestsaisics moeten2000
physsssandgad e stdenisfomnealy 20eseachirstiuionsinte
U.S. and around the warid come here o advance the undersianding of the
budnghodsoimeter . Theyaecaed Usas’ nthe Femitbvemeor
Fromisinogpion FermiBbwesinendediobeatuly neionel ooy
whereparide physasswoulded‘ethomeandioved” Andsoiremains
Today ,ofhe 2000pUs Stenisiswhodothet research here, some1 407
aefomneaty 100unvesiesand neionelBboaioiesn 34 saesin
teUs
Buoverteyeas Famibhesbecomea 'ty inemsional Eboraiary
and Thebiestsaisicsshovtat 753saenisscomeherefom
2Aqountiesopabethe seaesafmetierand antimatier
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Wihtrehghestenagy acoskaiorintewatdiochy Fambbstecaer
dteunesspatehass sraalapbewheetey

conduathe Biestexpaimens, butaproewhere steniss gatnero
odeboae onbuidng neweledioncs, dsausshe biesexpaimenal
iessapoeoaabergt Sez el op
Bxeimensheraenvaious sages. Someae sl onpeper: Bosare st
gongautiorte MnBoo\E expeimentio buldaioursoyhigh detedor
tetwliadkreutinos Bsaeaoatirecasindatmdiote

MNOS expeiiment, anather saeniic cobboraion bddng forneutino
osdions. Futheraongare the upgrades forthe CDF and DZero deedors,
thecdosselassemtdesdinticaeeetonicdavicestretwlhomeinante
Hggs boson once Run 1 begins.

Other experimenis have just started up. VWhen proions began arauiating
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agininte Tevaronearfertissummer ,HyperCP  saedackdgc
ki CP e nhyparos paridestethaveakesanesiage
quarkand are heavier then proions. KT €V resumed looking for CP \(HN

aswd butinparides caledkeons BoheqaimersianduingRun|,
huthave upgadedher deiedosio adetmare ceia
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Femb  sBdoBarsenigh,
andSergey  Awakumov fan
teUnversty o Rochesier

wokontheNuT eV experiment

Qg Dukes fomthe Unversly of
Vigra,scopdespasniorte
HyperCP expaiment Heeheinsias
revsiEnaunesiorte

Slahereqeimensare compleed bt
Enssaebusyadyagedsatey

amassed earer .Inthe DONUT eqpaimen,
forexampe, expaimeniers hope the sgralthey
caughtonmagneictape wes evidence for the taul
reutino heanyknonnparidenthe Sendad

Moddl notyet obsenved,

Treeqaimersaendj.srebediopaide
aocoekraors, and natevenohighenergy physics
persgdhouchasomebd tereseachd

oreds.  Thee  stheCad Deark Matter Search,
andthe Soen Digied Sky Sunvey whhsawvit
Ight’in June 1998 and has already phoiographed
tefathestquesaryetdsoovered

AuerPost whchwistLdy aosicrays et
hdkegoundibinga deedosna3000s0.ae-
Komeereqpensedfidesatin Agerina Saariss
hereat Femisb have beenheayinvavedin

teden

ThePere

NotsupiEgy hremgailydsdanisshae—
nealy 1500—comefom USS. insfiiions,
programs rank among the nation’ det  The
UnvasydRodesersang wihagaupof

48 physiasis and graduete suderts. Others
nducethe Unvaisly dChicagowih 34

physiosis and graduate sudenis, and he

Unverdy ofMidigen(Am Abojwihdb
Greg Snow ,aphadfontelnadyd
Nebraskaand chair ofthe Users Execuive
Commites, sad thet, ke oheracademic

professors, he comesto Femisb o do research
butatsoto have access b conferences and
semnastatwould neverteke pace badkin
Nehrada “AtFemisbl say puggedinote
bestdeveopmersinteieddthighenany
physcs—andiothe gossp”’hesad
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bk
oo mdUtetheesroaopasiebdy
esenherenthewald Many dithe research
BdestetserdphyaissoFentbae

from Russia, induding HEP NRADINR
inDubng,MEP  ,inMoscow , and Mosoow State
Unvasly

OftetanumberdisienissatFamish,
amost500 are gaduaie sudeniswho are here
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odressachiorberdoonadegess

gamped albides ntaless mounied onander
dsteydinfoidheaPCssaiy
terandyseswimetpdcaionardiecogion
ntewatldhghenagyphyas
‘Fembbisaredlyaodpbeebwak'sad

Andrew Green, aleader of the Graduate Studert
AsoEt sarealegobocst Nateveryone
[Scsicel

Theyer |, therearenencomesio Femialy s
Siricrenksfomatcedt The Netherlands has
redwihsxphysissrowvpatisigin

epeaimenishere. Bufiomoversess thereare

many more od hands aswel.

Indeed, some scenissjstcartsiay anay :
ke Bruce Hoenesen he only physostiom
Ecuador—and probably the only physicistwho
asofams avocadotrees. Onthe DZero

exeriment, he'says pehaps more sothen
onhsavocedoiam, he'fesstheexdament
ddsmoveaingree SHER’

The soentsiswhouse Femisd stdesacome
herebuseishichenegybeam direywarts

‘beamn, beam, and more beam,” as aformer char
dfthe Users Beaive Commitiee once Lt
Thatmakes the Fermisb siaf freenelee
Theyarethe tedhnidanswho solder copperwie o
Superconduding magness thet sieer the beam; the
fuderswho catequpmertiomone buidngo

anoher @dlmidauyttedd=edsdats

the roundihe-dock gperaiors who monior the

beam’ s performance from the Main Control Room;
the crewmenwho ansiver a page in the midde
dtengniwhenamegretils adiuishind

resetess fphysasswhoknowhowo
mesterthe beam.

Janet Convad, aprofessor at Coumbia Universly

who is cospokesperson for the MinBooNE

epaiman pedibueotemd ‘W e succeed’
shesad,'because hetedmical and support s
aFemibredycometoughforus”
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NO SMOKING

by Mie Perticone

hen founding Director Bob W onputhssempanteageldeson
and development of Fermieb, hewenied he sie o be opentothe sky
whaydoudsaergtevea
Heruedouthe big industietsiengh, pumepodLdng codng oners het
remeinte nomiormostindLsial fadiies andhewes aded by the soope
dte680a0ese Treraudlgpenieranmecetpossebisdte
saesdfaftHpocstetarituebhed eederadaiedveness
the Lebasaweloming areaforrecrediion

Aerdhovmarysincaid gefdeshraeanakgadg
sysemtretcenasopovcevEoswihadayEhing?

“We have by far one ofthe most complexindustial pond sysems anywhere.
Peopewholookat our setup say theyMe never seenanything sontegraied
ontsseak)'sad Seve KisLbvich whoseengnesiing dliiesinte

L& sFediesErgneaing Savices Sedoninvdeosed iespardtly

forthe system—and whose history indudes the developmentin 1990 of

the computerized water management program to keep that system working
smoothly .

Wihsuppementary codingionerslocaied
aryaopte Ceniel Uty Buding @ndihose

essenigly usedonynsummetime), the

Lab scomplex system dfinterconnected ponds
updesteccdngwaeriortre W EnHd
s fortheacebansortedsedos

fepdedngsem
‘Codngionesigkealtamanenance

Cisposal problerms. Coding iowers would areste

huge pumes of vapor audhe sayouwoud
see around Fermigb, Insieed, the ponds cresie
afiendyenviomerttetasosanveste
communiywihreaeaion, fishing,andan

overdl pessartaimosphere”

Top: Diggng the new Si-Acre Pond, in 1996.

Batom  The view from Casey sPodaogthebediaget
beam path, wih W onHentedsene

Cover: Spayersinthe acoeleraior aooing ponds provide

acdiordel eveporaionrgectheat absabed fomihe

equpment.  Tevatron cooing ponds reiectabout 16 megawetis
ofheateachyear
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EVAPOR

EFFI CI ENT COOLI NG

Wihtherbrge sufaoe aress welenvoumesand
wiaes hepodsuseterauEd@dinid)
process dfeveporaion o shed the heat pded up
fomequpmenthroughouthe sie.

evaporalion, andthe defictis medke p by pumping
inwater from the nearby Fox River—about 250
micngelrsditeechyear ,dogwihan
nderelsuppy dshegostethepskesp

the Fermiab pondswel soded.
TrecachistethelLabcantiophe FaxRver
intimes of drought, when pumgping would be most
theLabcananybinginweienwhenthever 's
et fovexoeeds 275 aubic feet per second.

Thepondsadtasresenaisiokegpasuf fidat
Yrydweeantese The sysemis designed
ppovdeenoughweerbkegptheseuming

for83days, based onasuvey ofweather
aodibsoetebsSyeas

Casey sPodnterotessaredtese
stediestadareditrelgestpords haiig
Bmingeorsaweer . Theadecent SixAce
Pondwes recently dug to add ancther 12 miion
ggbrsoteseady ,adopeadvesr
redauingbeckio Casey sPord
Casey sPodsteheatdtelas
dgtefepoedmssemardtetiee
manaoding pondsysiems: the aooekeraior aoding
seemteCertdUlyBidgssemandte
IndLstiel Codng W aessemhtecaktdas

dteld saordiudon Casgy sPordoignaied
asa'horowv treathnescedacundtese
Treesinghdeveskdwhweertrate
poedonsysem, thenwes igpped forthe ICW

system and some addiional cooing uses. When
telabsqeagiiCany s Pond can pump
autasmuchas 12000 galons perminuie.

Lake Logo, nthe midde ofthe Man Ringwhere

te Tewaronsbcaed wesandheraigrepod,
adtesoucedasteamtretisdof fteessan

Ameiard

Swetersupry

end ofthe ste. Damming thet sreem produced the

easten ponds, Lake Law , AE Sea, named forthe
Atomic Energy Commission (AEC), and Dusaf

Pond, remed forthe archiedurdland engnesting
imtetuiFenth

Waterdoustingthroughthe CUB sysem

undergoes the most thorough treatmentwih
bomresdlionibldapeandbederia, See

1992 the stewide sysiem hes beentreaied wih
amuaisesodearauddaisiontewasr
inesioprevertblodeges andiokegprundf f
sadacs. Thelebadsasawaiashedortres

¢ Hesysems indenQeskinhewest Fery
Qeckibtreead, andKiessCeskinthenath

What appears to be amoat around the Main
RngsadLelyaninecomecedsaies 26
cascadngponds coranngaioalaf30mion
gelrsafweler .Eachpordisaboutiouriet
deep, and kegpsweterfoning around the ring
atabout1,000gabons perminuie duingthehat
weather W aerleaingthe acoskeraiorequipment
generdly eniers a.cooing pondwih atemperaiure

of around 94 degrees Fahrenhet, and leaves wih
atemperature around 87 degrees.

Aspatdtelas S management plan,
measuremenisafacoumndfarinthe sump

ateCaxy sPordpunpng saioninkthe
pondlevelio posshie emeargency adionatte

Ll Thecdumnisnomaly about 126 indhes.
ftdossbVindes heLabpgansshudonns
precleetecdgoed ABdestrepas
begnodlees Edfrebdeades2ies
theLsbsopsuaghepondsforacdng ©
aseveatriepoedm

Tret  sonlyheppenedonoe’Kistuiovich sad,

addng thetthe recentwave of 100degree

temperatLires had no serious f Baontelal S
vetersupdy . “Thetwould heppenarywiha
prolonged drought over several months. W e
noticed pond temperatLies going up somewhat,
hudnatessemvweswakigvaywe’
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by Mie Perioone

esearch and development can be defined as dreaming up ways to

Costlerte case dfeledioncoding
11995, whenthe Main Ineconnes aconstudion proedtand e Anipoion
Recyderwas anidea, Femiab had aleady begun o invesiigaie elediron
This megnet bends the electon beam 90 °fa oodingasameans dfexiending the Recyder 'sallybhoadanipoons—
Medngandededigwhaimestrockiubane evenfutherenhenang e Teson stmicsy tepodldondpom:

otearipombem arfpoonackons nRinlandbeyord

“Thetindgatthe Labseemsbbetatwel gobeyond Runll nathy
dedainganend partandthe begming dfanewiun, butby coninualy
MadLachin, afulime member dfthe elecron cooing gaup.

Led by Sergei Nagaitsev hegouphespecsdanaderora®25mion
cbviecadtePeaonwhithwipoietesoucedeedasior

cooing the antproion beaminthe Recyder—wiih the hope dfevertualy
exshigthe Tevatonminosiy by ancherfadordffourbeyondhe
anidpetions fomthe Mein Inedorand Reoyder .

The Pelstonis dfeshioned aocelratoriednology: aneleciosiaic

ererdteV andeGraaf  fiype Lagaconeyoriocarydargead

aesevdece The Peletronis manuiadured in Middeeion, W Boonsnby
Naiional Bedrosiaics Caporation Isneme detvesfomthe drarging dhan

omed pisstretrepboesthe converiordl conveyarbals.
TreuntorFambwigeneaeiemionesdonvds GVEV)na

onerassembly 73metershighand 37 metersindameter (gbout 24 feet

by 12#e<)) il be debveredinseges begming nextViarch, and Negaisev

cooling project

hopesto begin commissioning in July 2000,

Buovand  Arden W arer ,haveasospentmuchtimeatNEC, uisingthe

company sestgbdesopshteRadat sheamaurentbeyondis
rreEEEs Theyve developedahigh ef Eydieurigte
drageibte hghvaageiemind sotetanertanly needsiobeadded

omake upforbeamioss.

“Wete usg ddiedhnaogy anddong rewthingswihi ingsthetnoane:

Bedrors are used forcooing the anfiproion beam because they e eesier

pproducetenany oherdraged parices. The conceptwas developed in

1964 in Novosirsk, Russia (where Shemyakin, Burov and Nagaitsev have
suded), andwestested at Fermish and at CERN inthe 1970s. Butthe
alemdive siochestic coding method came o prominence afferitwes
developed at CERN.

Much of Fermiay saigeesdon codny estgpaEl swes st
Indana Universiy—where Nagaisev lter eamed his PhD. Blecron cooing
wes also proposed for the medium energy booster of the Superconducding
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SuperClder .Cogesspuedtrepugonte

SSCn1993 hutthedlecron cooingidkacesied
a spark when MacLachian met Nagaitsev at a
aoneenceaindanain 1994 A possble maich
between eedion cooingand he Anipoon
Recyderwestoo good b pess up.
Bedoncodngsenveoredasalutheraoding
seplorteReydralersochestcandg
reschesispesk Sodescaodgsasat
difemoeconidprocess syeingindvid el
patkshtebeambBinohe Bsdm

; ; i Basement stence experiment? No, i sanealysepniesirgeipmerntandaonoeps as
wwiaﬁmmg Jm Macl achian works on electron beam approximetions Lsing alow-energy prolon beamin 1996,
e ey e

Tre e df ferencebetneenteparidesof Bl

aedsa;mqm;dma I’lm te Ao aila'lage A1200dtremessdite

4 antproions, theeledionbeam canbe bent
dretiotesssairghisdenag b Dckgeeswh 1200chemeg et
eechanereny . would iake o produice a 0-degree bendinthe

anfproionbeam. The antiproton beam also passes

Theaodngwitske pcena20meerong through only asmal segmertofthe bending
Stethafte Reyderbeampioe wihbohtre megretand barely s he ef fedsaftevesk
arfpoonandesdonbeemioningativernical megreciblussdoedtandedacthe A
\ees Theeedronbeamwisuround e ekedionbeam. Anyresdugl dstubences can inresearch and development,
aniproon beamas compleiely as posshe. beeadly corededintheanfpdonbeam ashtiseionany
ﬂearmbeansdetrsesmtecmer e , sy CaLiors Tt ro and m@:ﬁ&%
hutrestieseerdgiam hegatsav cautonst
sfghesedhen gy aneicaEr damm, e Efwiidm?m fepeae
eledronbeam isndeddng hovmuch ofthe
anfiproion beamis expendable, snceeriging “Our experience has beenthatmore we
theeldionbeamdeaessesisdendly andis utesarditelestdsresel
woge  fediveness Neglsey sgouphopesd “Tret .Sa\ﬂ}fq.aateSE:BTHtBﬂ s A cogemeitePeksnand
aod S5 percertafheanipoonbeam alaefmbwﬂeeav ebotoncocingset peksined
Making heselghtspeed beams oot ecLies segesdapged ftew  peardlzb  The
edemepeisnW  arerswakgante i
degnosics reinstumensformessuing e abngthebeapiebie
beams’ podrsaddeacers The 20meercooinysedon fen
amertobanesanangediaboLt RLrsteRHmaky
50mioradans opodlce he sameangk, oberecxckadravenay
atargewoud needan apexsiceetanay fiom eedorsactid
abese aswide asthe dameter ofahumen har
AncherdelrelsshnooniLelyniodag
the dlecton besminothe beam pipe, wiapping
taoundiheaniooonbesm, andthenextacing
tiobe adeded aoded and replershed—wih

minimum, ifany ,Geubeceotearioom
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Photos by Reidar Hahn



By Judy Jackson
| | O W nChicagoand, the bestweekin Uy wes asoorher . Theheatbaled

upbapeskdf 102 ° onFcey Uy adhedevportsudkiriehous

a8 degees gvng e arthe gopodmeie conssecy dflImmening

adtegedneese OuontepaieatFemishinestesly e
Howhatwesit?

lV\mg)hIV\em Tevatron Cryogenic Operating Cost Difference vs Qutdoor Ter

te Teaond fosae $40, 000
WAS IT e |5
. mm =3 220,000

. ,

wessohotet
WisonHalbegen
odigardidy
TI'EI‘[J’]M stvo - $50, 000
I’[HHKHIUI -$60, 00
connected towers +870.00
movesighly ,in O e o 1 2 s a0 s s 10 0 s 10 1o w0
mb Average Qutdoor Tenperature [F]

femperatLre exremes, When the themometer goesway Up, so dothe ayageric

causing crackingand qeegazsirte Tevdon

segdipg

conaete. (Fermisb, the joke goes, operaies DOE s'Conaete Spelaion

SuE)  AneeserndambgrigtsEwadiests

problem, butinthe meantime, the cradks opened up.

“\We have been monioing the buiding maionn W EonHel921997,

weithingthe cadsovertecouse dreyear ,'sad Fermiebengneer

Elaine McCluskey  .‘Intherecenthestwave, the cadks opened more then

ever before. Insummer Wegeneraly seetheaads gpenuypobawdhof

teeofumimees Thsimeteyreededanidhdiemimees,

20025 pecertmoetenwe have seen htewnerthe aadswldose

Upagan’”

messohatetkegagte Tevatron cod (vhenitwes operating) wesa

deee Theacoderator 'S superconduding megnels gperaie atdose o

asdiezeo

“Trebogertedt ference between the ouiside temperature and the
emperauereuedoroperaingte Tevatron,”sad Fermieb ayogenics

epatly  Thebder | ‘thenoeriipeaionwenesd hehaderte

ayogencsysershaebwok andiemoeiassnayogens ke

iouid nrogenand iquid helum itiskes more compressorponeroreach

$0

-$10, 000

-$20, 000

- $30, 000

-$40, 000

Qperating Cost Difference [$/nmonth]

aurixed codkcapedy requiement”

wessohoweaelinthwihteisd fnteW  bnHdcien
whthwesaduelyraherpessart

wessohat hecodgweterbatiscod Muchdtrecodgante

Femiebsesatswih Casey sPond, apesiora pod fionmwhichhuge
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400-horsepower pumps circulate water throughout
thelbboainy o cod acoekerains mednay ,
buidings and peaple. OnFy Dey edh
hatmachinery and hatwesther brought the

temperaiurein Casey sPodio84degees.

The pumping process added stl more energy ,
andihepondaoudnatshedisheet

‘Whentehumidysvalyhigh asivesinte
recenthestwave, eveporation does notteke place,

sothe pond camnatood of 1" sad Pump House
buldngmereger OF fW oby . ‘it stesaeaing

d fad.”

wesohateEhnCasey/ sPondbeganto
de A spescaedihequlbeck(Capodes
ofinLe)segeElyserdebtebier

ayoenkbvesnhaierweer ,andmenyded
Thisweshed nenstorthe qul bedsbutgood

news for the herons, egrets and raccoonswho
dedbtepodsorahathdmer ,

Itwes sohat, the Computing Divison mede apan
osatuigdonnitganyder

‘TheCasey  sPond cooing water inputto Feynman
Computing Center reached 87 degrees,” sad

Matthias Kasemann, head of the Computing

DvEn ‘fieadnesaboutQ0degess tent

does nat cool anymore. If compuiing equipment

gestooha tingsbeghiof ponersues
bumup,andsysenstipd . Astetermperaue
dthe codingweierbegeniorise wedeviseda
penbleghshuinydt feqpmensaingwin
sysestetaentbagusedioranment

qperaions”

Inthe end, the heatwave broke and the computers
keptunning, but‘iwe came dose,” Kasemann said.
Howhotwesit? Fermiab maintenance planner Susan Sprosty

) chedsthetemperaiure in Casey sPond,aming
Ivessohathe Femmiebbuf Ebspodinte SeveKisLbich of FESS, s Eveyy anebdochemometrathevetrb

shade and didnt move—a strategy with much to coding system at Femisbwes operaiing akwinchesbebwagaente pumphouse
recommend itifand whenthe weather once again aorbeyordisdesincapedy ! fllo . W atertemperat re reached 84 degrees,
becomestoodamhat doseotepatwheetosesssbad
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ToBold yGo Wher e No Acceler ator Beam
Has Gone Bef ore

Last Jure, Seceary of Eney
Bl Rohardson and Spesker of the
House Dernis Hastett sibod on the
segenRamsey  Audioum andby
e miade of modem
ebdoics aoieed te

Jebealea e A few

beaminthe Man inecor
seconcs after they pushed the butions on a coupe of

lapiop computers on slage, beam traces on huge TV
screens mounted high above the capadity audience showed the

resLit he o rookie aooeierator operaiors hed broughthe new

The cond bustinb gppause, andhe

Mai Inedorwes dedared dedicaied.

akaorbeemble

At thet moment, Seve Hoimes, the Main Inectr proect
manager , a0 onsege, heaved asch ofieef He and afew
ohesinteaudence knewthethe segedevertwes ed et

the Main Inecor viess operaing unprecictably het morming, and
tetherewesnoguaaniectettsthicfoompicaedsegeaat

would work There were no pans 0 ‘e’ a beam if one
ot aolely meteeke Whet T e o honored

guests had pushed the buttons and the beam piat,

PenBcannowbeiod Heesthe scenaiiol

The Seoetay and the Spesker push the butons. Nothing
happens.  Thebeamtracedoesritmove. Sudderlyonaliourbig
syears i e audoim appears e conidl rom of e
Sarshp Enerpise, wih Capian Kik n the foreground,
onighsbow . Hebokswaried

QuioSadty Seeedathesashparias Solydous

‘Ceplan Theyve completely shut doan the machines!
Theyle compkely add i Ele timty minuies b 1Isgenese

-
BadkbKik whogppeasbbeontrevergedieas
“Trityminies W edrihaetitymiLes”
Sootyagen
‘Captan lcantdrengethens ofphyscs!”
Qi

ltwes a saeam. Some people wanied to use Pan Bevenifthe
Mannedorworked,

Thentherewes theaherbad<upaseoonddpadediomtre

sameSar  Teksaeshtstohsgper ,Sootyandaeware

awak faricy tying bk somehig rearanebveior o

d te Eepe M . ok weks n and tkes a bok a

ted  fats

Y oud beter Fury +" Spock says hepaly By my cetouiions,
wehaeegtniesuiimpedt”

‘Sary  ;Soyeinecaiiduo

fouteenminuies. Notandmainiana

sy K —

" au dort hwe fime for a ey 4

Br | says Spodk who tuns on his hed _
adsdeat u
The dedication commitiee reludanty voied thet
one down. Somehow ijsddtssemigtiraDgadrat
dEnegyreiorelEh
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A Litle Help fr om a Pr aie

You may think thet Fermiab is preocoupied with the abstruse—

those evanesoant pattides thet disgppear fasier then you can

dirk

Andindeed Femiebis Butoutontre et stetches of Mionest

praie et dot s 10sq eremie campus, aher feseach

preoccupied with more immediate probems

A trestenng us fom st aooss the

miemdl hump s e gebd

’fﬂ}‘ 1 :

: S waming.

’ 3".-1-"?: i
bfradinm o AT

L

Rescarchers  fom  several  national
lboraionies have launched a study of ‘tarbon sequestration™—
howcathongesimpisonedinvegeaion andinthiscasg inthe

gasshdvepeaion dfareconsiuced praie ke Famids S

Raess &d © hog d e eniommerdl resped, but
grasslands have enomous ecological value because they are so

highly prodLicive, aooording o Rod W am Famid stesthrt
ad  Acossthe seasons, the grasses repestedy gowand

decompose, again and again. “Every carbon atom in a
cabohydiaie moecuie in one of these plants s ot & carbon

aominthe cabon doxde inour amosphere” W ansdd

The researchers ae eddng severd quesions: Badly how
doescabmerieribthevegsaion dfareconsioed paie?
How mwuch of £ 5 sequesiered, and where (@t the sureoe or
father doaninthe sO? Farecorsiucid preiie cen shedde

cabon, it i heb 1l e amosphere of hamild leves of
cabon doxde? Shoud we sat o tink about new lend
menegementpracioes keencouragnghegowhafpraiieson
fambardiratremeinson?

Global warming has become a aiical issue because, as
Waln put it whe nvering a new wod, wele g been
‘Gesequesiaing” caibon by unearting acel, peat, and oher
fuds The cabonwes salely stored anay for years untl humen
ngenLiyrekesediinbheamosphere Nowoureskisnotso
muchtosequester  hutb'iessn eser

On heaing news o the reseach proed, Bob Beiz, who
hes nursed Femigh S IBCrEILoEd preie Soe s inospin
grew anxious, as he does whenever someone mentions cuiting
down anything in his carefuly tended grassiand garden—even

f it b for reseach. Just how much bomess woud the

researchers need?

No more then a few et tubes i hey assued him At

fornow .

Bu n these ew & tbes te US

Departmentof Energy whthsndng
theresearch, hasvestedmuchhope.

Said DOE of fod Mata Kebs,

-
coud  lead %,

‘Breakthroughs
o new , envionmenialy acoepiable
ways o hep address gobal warming”’



ONGOING

Engish Clesses, Thusthy atthe Usars
Center 101 130 feedasses NAL

o feefornencomas&vEioseay
Thusdby atthe Users Center ,103012,
dhidenwelome ntheaudioium,

W O

Fems  $19992000 Seiesof
ousandng array of performanceswih
teyer  'sshediefeaingsomedte
Save 1% fom single fidet purchese
bypudresgidesiortreeeats
Alpaomencssigepeea8pmin
Fermiab's Ramsey Auditoium. Formore
Noca 630B40AR TS (2787)orchedkout

our W eb Page atww  fegpiie

fBsan

Ahmad Jamal
Saturday ,Ooober2,1999-$2

Caia&The Arte Hamenco
Dance Theatre
Saturday ,Ocioher 23, 1999-$18

Natalie MacMaster
Saturday ,November20,1999-$18

We bstef orF er mila be vents:
hereiretitkcarayg, Thursday ,
730:10pm, calMedy ,(6305340825,
Soatishaountydanang Tuesdays,
730930pm, cal Doug, x81% ar
emaifokdance@fnalgov

Windham Hills W rer

Solstice Concert

FealiingLizSay , AngesdfV  ence

adDavd  Arkenstone

Saturday , December4, 1999-$25

St Louis Brass Quintet

Saturday ,January 29,2000-$16

Leo Kottke

February 19, 2000-$17

Solas

Satuday ,Machl —1,2000-$18

Musicians from Ravinial S
i

Saturday ,March25,2000-$15

Jelyeye Drum Theatre
Saturday , Api29,2000-$16

http:/mwww  fnelg

oVf aw/e vents .html

Forfuthernomeionariggphone
resavaiions, cal 630840AR
weekdaysfom9am.io4pm
fmesanansaeingmachnewdgveyou
nomaionandameansafpedng et
oders.Ramsey  Audoimslbcaedin
WhemHdteadhdgdte
FemiNaiondl Accekeraior Laboraiory
WhmnHdahisspeEfante

o bBbentances fomthewestonKik
RoedatPne Stectand fomtheeaston
Batavia Road at Route 59.

TS(2787)
Atcher

FOR RESERVATIONS, CALL X4512

CAKES FOR SPECIAL OCCASIONS

DIETARY RESTRICTIONS

ContacT TitA, x3524
HTTP://WWW.FNAL.GOV/FAW/EVENTS/MENUS.HTML

LUNCH SERVED FROM
11:30 AM. TO 1 PM.
$8/PERSON

/MENU

DINNER SERVED AT 7 P.M.

$20/PERSON
LuNCH DINNER
WEDNESDAY, AUGUST 25 THURSDAY, AUGUST 26
Seafood Cannelloni Fresh Mozzarella,

Tomato and Basil Salad
Caesar Salad

Fruit Tarts Scampi
FERMINEW $puikhedby Thedeedreforthe Fiday ,Sepember3, Femibsoperaied by Unvarsiies
Fembd  sOF fedRUL A fdrs 190 eB Tuesday , August24, 1999, Research  Assodsion nc, uder
Desnardi et Pbaseserd(bssieda)\emam _ conractwihthe USS. Departmernt
Performance Graphics snyickeshymdiotePUc Afdrs of Energy
Of floe MS 206, Fermieb, P O.Bax50,
Phoiography: Beab L 60610,arbyemdld
Femi sV sudlMedaSevices ferminews@fralgov  .Lelesfomieadess
arewelcome. Please indude your name
and daytime phone number
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FOR SALE

m 1968 YamahaGdPrixyr2,350
;10256 oigmigrest shepe $A00.
Garbage compactor aimond $20
(630)557-2523 or X301 1

= 1983 Honda Chvic, needs muf

body damage/ust$400(630)466-7025.

B AsdT  ixKane County Cougars,

Aug 25, 7pm, $7.00ea. Jmx4293,

(630)585-0907.

® 1990 Ford Esoort, 2door K
dependable, good gas mi, $1800 OBO.

Pat (630)556-3556.

® ACmotor , Dayton model 6K246B, 1HP
Capadior start, 1725RPM,1 15230v fedy
used. $75markd@fnalgov Mark, x4776

BORN

Alyssa Rose Bruce on W ednesday ,
July 14,1999t Cele Bruce (CD) and

Dave Bruce, a.contractor employed by
Johnson Controls

HONORED

Bl Grif fng, head, ES&H Secion,on

August 6, with an Employee Recognition
Awadforhskeadashphimpodig
siyaFemih

Cindy Crego, Beth Anderson and Jean
T August 6, with an Employee
Recogniion Award for developmentand

See your Rearestion Department for
hydsoounsanauradednd

JE
D

Of tedRUiE Afdrs
PO.Bax500,Baava L 60510

fler ,some

® | onghomW esenSaddel14'se;,
kAT

VG conct. $400 Xarge doghouse, $75

Danax3704 kdyd@inalgov or

(630)761-8164

= Homes for Endangered and Lost Pets

ishodngisannual Househod Dogand

CatShowon Ot 30, 31 atthe Kane Qly

Faigos St Craks bingyourpes

Formoreiniojoetadopion

htipimembersxoom.comhelp_pets.

Gl TeiGand (630)897-7427 or Marda

Tedkenbrodk x5417 or hitp/Awwy hepret

®  Honda Cic X 1998, 4dr W
auiometic, ac,amim, geclodaivindons.
145K mi wanarty .$12800Caudo
X8035 or (630)3936526.

impemeniaionofthe Femieb Tedmicd
Re;ntLegawMasimPrcjedto

anvetpeins ednicanoes pepers

conference reports and memos o

ebdaciom

By "Leading Us in Commerce and

gy 'anfoodecogiagie
mhmdv\mmnhﬂw

HELPWANTED

MaohefsheberforS5monhadd in
Nepeie home threehouss tnicea

week, so Mom can study forexams. Cal
(<3361), emdl (opauark@inalgov) orsiop

by (W enH1Esg)tet fedRUL
Afdrs

ACCELERAED

AtCERN,on  Age2al  115am,
beams ofelecrons and positons 0 100
GeVinthe Lage BedrorPosiron ooioer
seigawatdiecndiorangsdon
podonacblr STheadsnenagyd
200 GeV opens up exdiing new discovery
CERNs press release.

ACED

On August4,1999, Alan Jonckheere from
Fermi Golf League W ednesday Night Fox
Vakeyusda6ionbacete 163yad
No.9hale, wih Darrel Sgmon, Ron

Haynes, Claude King, and Byron W agner
asWiNesses, AenwoksatDZero.

FisCassMVA
US. Postage
PAID

PemitNo. 125




