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三∴景:s辭ξ:古:(:接#轟 ::∴i::t毰緊紜#在 6:一〡Q├ l;〈 B)i8fUrthecombinatiUn(4η
.〡 Q├ 2;and(C)

f。 r(4), Q=U, Ⅵ哇th32UU, 16UU. and32UUthplets. re一
8pecuvely.  Ful1widthofone上

此erVal is2UⅣ Iev. In
(D),thecomb㏑ eddistrlbu伍onS(Alaud(B)(shaded
area9arecontrasted功 ●thdistHbution(C) (heaIline).

FIG.2. (A)”化spectrumofthepioⅡ tHplets㏑ the
cUmb㏑eddistr山 utions l(A)and1(B),withthesmooth

:二:I1Ξ守塞崴u保乳;:豔錶旺‵:達鼓︴:缸
thepe虫 at9B7Mev啦 thΓ

〞
=15M鋅 .TheerrUrⅡ ag8arefA,,whereⅣ is thetUtalnumberoftriplets per2U＿

Mev㏑tervalbeforesubtrac伍oI1oftheBmoothback＿
groundcurve.
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攡矺抄發會: rm n錢 Sugges啊 ngth&tyouper$UnaIjywUu║ d
肫aVetUdUth鋅 Ca︴ CV║ atiUn,aithUughtherlnat抽 $isn↑ t
actuθ 掩yve逆 /di十嗎cu挽 ﹏ce掩ainlynUrllUretnanA║ eve｜
standard!

then,ass spec● Umelel-hUwitwUl女 s

THΞ MASSSP巨CTRUM巨 TΞR

丁h｜spagedescⅡ beshUⅥ↙arnass spectrum is prUduced
us︳ ngarnass spectrUmeter.

H。wamass spectrometerworks

Thebas:cpr:nc:p︳ e

fsUmeth㏑ g｜smUv㏑gandyUusu切 ect it tUas｜ deways
fUrce,｜ nsteadUfmUv｜ ng｜nast「aight｜ ine,itwi∥ rl9Uve｜ na
curve＿ deflectedUutUf｜ tsUⅡ gina｜ pathbythesideways
fUrce.

SuppUseyUuhadacannUnbaⅡ traveⅡ｜ngpastyUuand
yUuwantedtUdeflect｜ tas itwentbyyUu.Al｜ yUu︳vegUt︳s
ajetUfwaterfrUmahUse一 p〡 pethatyUudan squ｜ rtat｜ t.

「
rank︳ y,｜ts nUtgU｜ n9tUrnakea︳ UtUfd〡fference!Because
thecannUnba∥ ︳ssUheaVy,｜ tw︳Ⅱhard｜ ybedeflectedat
a∥ frUm｜ tsUr｜ gina｜ cUurse.

ButsuppUse｜ nstead,yUutⅡ edtUdeflectatab｜ etenn｜s
ba∥ trave∥ingatthesamespeedasthecannUnba∥ using
thesamejetUfwater.Becausethisba∥ 〡ssU｜ight,yUu
Wi｜｜getahugedeflectiUn.

┬heamUuntUfdeΠ ect｜UnyUuwi∥ getfUrag｜ ven
s｜dewaysfUrcedependsUnthernassUftheba∥ .lfyUu
knewthespeedUftheba∥ andthesizeUfthefUrce,yUu
cUu｜ dca｜ cu｜ atethernassUfthebaⅡ ｜fyUuknewwhatsUrt
Ufcurvedpath｜ twasdeΠ ectedthrUugh.┬ he｜ ess the
deflectiUn,theheavierthebaⅡ

.

wwwchemg㎡ decouVan日 y蕊 sZl,,a$pec/lIowitworksh㏑ ,1l
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themass spectron〕 eter-howitworks

掛 ︴

°

:t.appvexactlYthe田
戺 pⅡ ndI9e㏑ 甜 U㏕ c引Zed

Anout︳ :neofwhathappens:narnass spectrometer

┬hesequence︳ s:

Sfage9:rUη心a〞U刀

｜Uns.

Sfage2:月 cce′era〃Uη

舌:Et｜:j:〡:「
cce｜ eratedsUthattheya∥ haVethesame

Sfage3:Deπ ec〞Uη

出ξ昆奚荎:「♀茫︳::審挺『提:提
i點

:恕t苗理
ng

::l:擋堪蕊
=::｜
一
s由ng㏑mugh忳 macⅡ ne治

Afu∥ d:agrarn ofarnass spectrometer

wwwchcmguidecUuVanalysis/lllasSpec/llowitworkshtl,nl
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Vapor｜seu
samp｜e

Understand:ng、〃hat︳sgo︳ ngon

Tr,eη eeσ fU′ avηcEIv仞

｜t.s｜ mpUrtant thatthe｜ Uns prUduced｜ ntheiUn｜ sat｜ Un
chamberhaveafreerunthrUughthernach｜ newithUut
h︳ tt｜ nga｜ r rnU｜ ecu︳ es.

rUη心aIoη

φ｜ec● .UΠ ㏑aP

↗
↙

ion rePeⅡ e「

vaP.risedsamP︳ e

P● st︳ ,.● ｜
。
nS

e︳ec911.a∥ yh.ated
C●∥m中 ta〡

┬hevapU〢 sedsamp｜epasses｜ntUtheiUnisatiUn
chamber.Thee｜ ect〢 ca∥ yheatedrneta｜ cUi｜ givesUfr
e︳ectrUnsvvhichaΓ eattractedtUthee｜ ectrUn trap、Ⅳhich
apUsit｜ ve｜ychargedp｜ ate.

下hepartic｜ es in thesamp｜ efatUmsUrmU｜ ecu｜ es)are

wwwcher㎎uldecouklanalysis91l1.nsspec/lIUwitwalshtml
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therefUrebUmbarded、Ⅳithast「earnUfe｜ ectrUns,and
sUmeUfthecUⅡ ｜s︳Unsareenerget︳ cenUughtUknUckUne
UrmUree｜ ectrUnsUutUfthesamp｜ epart｜ c｜estUrnake
pUs｜ t｜ ve｜ Uns.

MUstUfthepUs｜
t｜ ve｜ UnsfUrmedw∥︳carryachargeUf+1

becauseit｜s rnuchrnUred｜︳ηcu︳ttUremUvefurther
e｜ectrUnsfrUn┐ ana｜ readypUsitiveiUn.

┬hesepUsitiveiUnsarepersuadedUut｜ ntUtherestUfthe

蜑出特奧｜::i::£灣昱選F治
anUthermetal pla㏑

幭o發e:Asx瑚 Wi〡｜$eeinarl,Urr9ent,thewhUie
i。 niSa如Unchamber isheidatapUsitivevUi︴ ageUf
abUu電 ︴U,UUUvU║ts.VVherelNearetaIki伸gabUutthe
執〃◇pja留eS偽 aVi納 gpUsi走 iVecharges,theseclnarges
稜rein8ddition t◇ that擇 U,UUUvUlts‘

月ccerem︳i°η

「
ina〡 p｜a㏑
a七

。
V●︳出

瘌

〞
′́′
′′
′́

i● n︳Eat｜.nchamber

︳
。
nbea田

丁hepUsitiveiUnsarerepeⅡ edawayfrUmtheverypUsitive
iUnisat｜ Unchamberandpass thrUughthrees｜

its,theΠ na｜
UneUfwhich｜satUvU｜ ts.┬ hernidd｜ es｜ itcarr｜ essUme
interrη ediatevU｜ tage.A｜︳theiUnsareacce｜ erated︳ ntUa
Πne｜yfUcusedbeam.

De〃ecσUη

wwwchel1,guldecouk伯 mrllysIs/l1,asspec/,owi〔 workshtml
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一
｜on s㎏am ｜●n曲博a田 C

｜ons9earn日

Diffe「 ent｜Unsaredeflectedbythernagnetic有
e｜dby

difFerentamUunts.┬ heamUuntUfdeflectiUndependsUn:

. thernassUfthe｜Un.LighteriUnsaredeflectedrnUre
thanheav〡 erUnes.

.thechargeUntheiUn.｜ Unswith2(UrmUre)pUsitive
chargesaredeflectedrnUrethanUnes、

ⅣithUn︳ y可
pUSitivecharge.

揮蓷僻
ξ驟 嬲特£昆締 絆

wwwchel9Igtl1decouUan日
ysls力 91小 SpeC山owjtw。rkShtml
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各::6子綃 :景營毢:︴:F︴伊
ei◇ n$yUuareta║ kin9

AsSun∩ing1+iUns,strearnAhasthe｜ ightestiUns,stream
Bthenext∥ghtestandstrearnCtheheaviest.L｜

ghte「
｜UnsaregU｜ngtUbernUredeflectedthanheavyUnes.

DθtectrUη

Un｜ y｜Un strearnBmakes｜ t rightth「Uughthernach｜ netU
theiUndetectU「 .┬ heUther｜6nscU｜｜ideW｜ ththewa︳｜s

出訊彗諯t艦落歶生櫯窩墨默訊a餅bythevacuurn pump.

P°s︳

!°

i° h

十
﹉  e｜ec9oΠ sme在〢b●X ↘

幯
在λm∥ >｜ i「｜er

靽賗 捉櫼
鍛 ξ暴豐駕甩ξ點t〢

㎏〣
lta｜ ,andthee︳ ectrUns︳ nthe、Ⅳ｜re

shufflea｜ UngtU∥∥〡t.

AflUwUfe｜ ectrUns in thew〡 re｜sdetectedasane｜ ectⅡc
currentwhichcanbeamp｜｜fiedandrecUrded.丁 hernUre
iUnsar〢ving,thegreaterthecurrent.

Detec“ηg的eUt乃 errUηs

HUWmighttheUtheriUnsbedetected＿
thUsein streams

AandC、ⅣhichhaVebeen｜ Ustin thernachine?

Rememberthat streamAwasmUstdeΠ
ected＿ ithasthe

早罕片::熙 :早居縣紫挖︴:ξ。l︳:片影::訂甖ΞtU
wwWchemgllldecouVanalvsl$方n禗SpeC/liowjtwUlkshtml

｜●nS扭 a｜ηEI
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de刊ectthem｜ess＿ byusingasma︳ ︳ermagneticΠ e︳d(a
sma｜｜e「 s〡dewaysfUrce).

TUb〢 ngthUsew｜ tha︳ arge「 m/zva︳ ue仁heheavier｜ Unsif
thecharge｜s+1)UntUthedetectUryUu、〃Uu｜dhavetU
deflectthemmUrebyusinga｜ argermagnetic有 e｜ d.

lfyUuva叩 thernagneticΠ e｜d,yUucanbr｜ ngeachiUn
stream｜ nturnUntUthedetectUrtUprUduceacurrent
Whichis prUpUrtiUna︳ tUthenumberUf｜ Unsarr｜ v｜ ng.┬ hemassUfeach｜Unbe｜ ngdetectedis re︳ atedtUthesizeUf
thernagnet｜ cne｜ dusedtUbringitUntUthedetectU「

.丁he
mach｜necanbeca︳｜bratedtUrecUrdcurrent(wh｜

ch｜sa
measu「eUfthenumbe「 Uf〡 Uns)against m/zdirect｜ y.┬he
mass︳s rneasuredUnthe12Csca｜

e.

懶o發台: 丁he12Csc㏕ eisasca｜ eUnwhichthe｛ 2C
isU｛Upeweigh$e凝盻tly#2urlit$.

Whatthernass spectrometeroutput︳
ooks︳ike

下heUutputfrUmthechart recUrder｜ susua∥ ysirnp∥Πed
intUa” stickd｜ agram” .┬ his shUwsthere｜ at｜vecuΓrent
prUducedby｜ UnsUfvarying｜ηass/chargerat｜ U.

丁hest｜ckdiagramfUr rnU｜ ybdenum｜ UUks｜∥keth｜ s:

「
e｜atiγ e
abuΠdaΠ::

YUurnayΠ nddiagrams｜ n、Ⅳh｜chthevertica｜ axis is
︳abe∥ edaseither田 re｜ at｜veabundance” Ur” re｜ at｜ ve
intens｜ ty”.VVh｜ cheVer isused,it rneans thesamething.
┬hevert｜ ca｜ sca｜ eis re︳atedtUthecurrent receivedbythe

wwwchamgtlldecUuk石 mωy蕊 s人n朴 SpeC91lUwitwUlks l〕 unl
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chart「ecU「de「 ＿andsUtUthenumberUfiUnsarⅡ vingat
thedetectUr:thegreaterthecur「 ent,the了ηUreabundant
theiUn.

ASyUuwi∥ seefrUmthed｜ agran∩ ,thecUrnrnUnest｜Unhas
arnass/chargeratiUUf98.Uther｜ UnshaVernass/charge
rat｜UsUf92,94,95,96,97and1UU.

睜yUuⅦ毧nt｛UgU$traightUntUhUvvyUvu$ethese
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高頻 腔

n「 cav∥ ies

入射段

InjectionSecti oㄇ

﹄」 BendingMagnet 偏向磁鐵

日  QuadrUpo｜ eMagnet  聚焦袁磁釜裁

口 -l Pu〡 sed InjeotionMagnet   脈衝入射你按金裁

●  Sextvp° 〡eMagnet  六極磁鐵

留 RFcaⅥ tY 高頻腔

環上的主要元件儲

依

▅

我國興建中的同步輻射研究中心儲存環磁 ,lB配置圖 。)



儲 存 殊

STURΛ GE RING

‵
,選‵‵‵＿

能器及儲存環配置圖 。

SRRCSYNCHRUTRUNLAYUUT

▓同步輻躬



形 狀 六邊形

周 長 12○ m

電子能量

射東電流

13Geˇ

2○UmA

5× ηUln

192× ηU 8 Γad.m

6○ m

┬Γ°︳c Be∩ d AchΓ○ma七 (┬ BA)

249827K〣 Z

499.654M〢 Z

儲存電子數

射東發國度
(匚 m〡 tta∩ cΘ

長直段長度

磁格型別

迴轉頻率

高頻頻率

諧振數

偏向磁鐵

長度

半徑

磁場

122m

3.495m

η.24┬

18

○ 74cm

η45㎜

43um

26× 1○ . t○Γ「

η39keˇ

數 量

光子臨界能量

光子臨界波長

電子束縱向長度

電子束橫向長度

水平方向

垂直方向
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