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PeHTreHoBCcKaga Tpybka

B 1895 r. K. PeHTreH oTKkpbIn peHTreHOBCKOE
N3fny4yeHne Ha NPoToTUNE YyCKopUTENd —
PeHTreHoBCKOM TpYybKe
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OCHOBHbIE CUCTEMbI YCKOPUTENS
Ha npumepe npoekTa ILC

Cuctema popmMmupoBaHue ny4ka
NcToYHUK YyacTul,
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JInHenHbIN ycKkopuTernb Ha HU3KUE 3HEPrun
9NEKTPOHOB
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~ Linear accelerator
CL75-5-MT




|

S — —

beTaTpoH

b oo

The principal of
betatron operation:
1-exiting coil; 2-
injector; 3-target.

Betatron construction:

1- vacuum chamber; 2- the
coil of excitation;

3- magnetic circuit; 4-pole
pieces. 5- displacement
turns
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Particle orbit T, Bending magnet
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Focus magnet
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RF resonator with acc.field

CTpyKTypa aHrnmMmnckoro CUHXpOTpPoHa "bpunnunaHt":
1 — IMHENHbIN YCKOpUTESb;

2 — yckopstoLiee KonbLo;

3 — KOnbLO HAKOMUTENS;

4 — cTaHuuK Ans NnpoBeaeHNs pasnmnyHbIX
9KCNEPUMEHTOB;

5, 6 n 7 — CTpyKTypa CTaHUMKn: 5 — Kamepa
ONTUYECKNX HabnaeHU, 6 — aKCnepuMeHTanbLHas
Kamepa, 7 — Kamepa perncTpauum gaHHbIX;

8 — pagnoyacToTHas cuctema anga KOHTPossa noTepb
SHepruu;

9 — ueHTpanbHoE 30aHne NnccrnenoBaTenbCKOro
LEeHTpa.
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the cyclotron as seen by the LBL booklet 1967
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THE CYCLOTRON AS SEEN BY THE THCORITICAL PHYSICIST
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THE CYCLOTRON AS SEEN BY THE OPERATOR
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THE CYCLOTRON AS SEEN BY THE VISITOR
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THE CYCLOTRON AS SEEM BY THE GOVERNMENTAL FUNDING AGENCY

13



YcKkopuUTenu NpuMeHatoTcA B...

* [lpomMbiLLIEHHOCTH
 besonacHocTH
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[ IpOMBILLNIEHHOCTbL

1. Introduction

» well established for about 50 years

» uses energy input of accelerated
electrons for

lithography

—  generation of ions and
excited particles (non-
thermal applications)

- local and temporal precise
heat generation (thermal
applications)

curing
cross-linking
degradation
disinfection

sterilization

microscopy



3. Electron treatment of polymers

[TnacTmacchl
transformation of polymers into three-dimensional network (C - C)

changed chemical, mechanical and thermal properties
product quality is controlled via dose
applications

- cables, pipes and tubes, form parts

N NOJINMMeEpPb

3. Electron treatment of polymers

electron beam curing
« fast transformation of reactive organic liquids into a solid polymer network
« applications - coatings on glass, metal, paper, wood

mdustrlal floor at VW‘ln Dresden Scannérv- Holztechnik (Germanv): 280 kV/ 20 kW



[ledekTockonus

MpuHuMn pencreus

MpuHUMN gencTeus aedekTockorna OCHOBAH Ha UCMOSTb30BaHUN U3NyYeHNS
ManorabaputHbix 6eTaTpoOHOB, MEPEHOCHbIX PEeHTreHOBCKMX annapaToB
OS5 NPOCBEeYMBaHUS OOBbEKTOB KOHTPONS M npeobpasoBaHUs U3nyyYeHns B
peHTreHorpaMmmy C MOMOLLbIO CUMHTUITNALNOHHbBIX 9KpaHoB,
TEeNeBU3NOHHOM annapartypbl n umcposomn 3J1IEKTPOHHOW
TEXHUKMN.

KoHcTpyKuMA

HedekTockon npeacrtaBndetT cobon KOMNekc annapatypbl C aBTOHOMHbIM
MCTOYHUKOM nNUTaHna Ha 0Gase aBToMoOUNs, 0OOpPYyAOBaHHONO KpbITbiM
Ky30BOM.

[ledbekToCKONM COCTOUT U3 ABYX YacTeEN:

*BbIHOCHOro 6nioka—npeobpasoBatens, YycTaHaBnMMBAaemMoro Mo MecCTy
KOHTPOSSI BMECTEe C PEHTTEHOBCKUM annapaTtom unn 6etaTtpoHoMm;

*6r10Ka TeneBnU3MOHHOM U LMGOPOBOW annapaTypbl, BKIOYAKOLLEr0O MOHUTOP
N NnporpaMmmupyembii 6nok umdgposor 06paboTkn n3odbpakeHnn.

O6e vactn geheTtockona coegmHeHbI kabenem AnnHOM 25 M.

YcnoBusa paboTbl M npenmMyLliecTBa

Hedektockon paboTocnocobeH B CTauUMOHApPHbLIX YCNoBUSX M Ha 6ase
aBTOMOOUIS C KPbITbIM Ky30BOM B AuanasoHe TemnepaTtyp (-20...+40)°C.
[edekTockon MO3BOMSAET KOHTpPONMpOBaTb KadecTBO wu3genun b6es
NPUMEHEHNA PEHTIEeHOBCKOM nNIeHKN. PesynbTaTbl KOHTPONSA B Buae
UMAPOBbBIX PEHTreHorpamMm 3arnoMUMHAOTCA Ha BUHYECTepe unn rnmbkom
ANCKe, a TakKe JOKYMEHTUPYIOTCA Ha DyMa)KHOM HOcUTeEne.




CToiika ynpaBneHns
Contral cabinet

Beoabl nepsrYHOR oGMoTKM

Primary winding terminals

Yckoputenb ELV
Moagundpukaumns
NOBEPXHOCTEN

Kopnyc 3nexrponnas
Vessel nyyika
Electron gun

3nekTpoj
BbICOKOro
HanpsxeHna
H.v. electrode

YckoputensHas
TpyOKa
Acceleration tube

BelinpamMuTeneHan
ceKkumna
Rectifying section

MarHuTopaspagHeii
Hacoc

Magnetic

discharge

pumps

PazeepTka
Scanning coll

BrinyckHoe ycTpoWCTBO
Extraction device

ELV-12 accelerator

Electron energy: 0.6 -1.0 MeV
Beam power: 400 kW
Beam current: 0.5 A

Melted Region

Heat Affected Zone

Matrix (Ti-BAl-4V)






