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Alignment measurement and adjustment for the whole system
of Yunguang II accelerator

He Deyu, HuYixiang, Yang Shi, Zhou Yawei, Zhong Aixu, Dong Min,
Yin Jiahui, Luo Weixi,  Zeng Jiangtao, = Cong Peitian
(National Key Laboratory of Intense Pulsed Radiation Simulation and Effect, Northwest Institute of
Nuclear Technology, Xi’an 710024, China)

Abstract: Yunguang II accelerator adopts induction voltage adder technique route. The whole system consists
of 12 Marx generators, 24 water lines, 12 induction cavities and a long magnetically insulated transmission line.
Because of its large scale, many series and complex structure, the alignment measurement technique is required to
ensure the whole assembly precision, especially the coaxiality of the induction cavity and the magnetically insulated
transmission line. Aiming at the technical defects of complex and complicated measuring system of similar equipment
in foreign countries, an all-system alignment measuring scheme using laser tracker as the core means is put forward.
The alignment and adjustment of the generator output flange, induction cavity guide rail, magnetically insulation
transmission line and its guide rail are completed respectively, especially a measuring mechanism of target base which
can realize double-direction inner hole centering is designed. With high precision and efficiency, the alignment
measurement and adjustment of 12-stage induction cavity in series is realized, which lays a good technical foundation
for the construction of larger-scale facilities.

Key words:  pulsed power, Yunguang II accelerator, alignment measurement, laser tracker, induction cavity,

magnetically insulated transmission line
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Fig. 1 Structure of Yunguang II accelerator and A-K gap formed by cavity & MITL
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Table 1 Allocation of core alignment errors

cavity cavity coaxiality/ cavity MITL MITL fixture total error/ criteria/ extreme error
number mm tilt/mm coaxiality/mm position/mm mm mm rate/%
1 0.3 0.4 0.6 0.5 1.8 1.5 6.0
2 0.3 0.4 0.6 0.5 1.8 1.5 6.0
3 0.5 0.4 1.0 0.5 2.4 2.5 4.8
4 0.7 0.4 1.4 0.5 3.0 35 43
5 0.9 0.4 1.5 0.5 33 35 3.7
6 1.0 0.4 1.5 0.5 3.4 35 3.1
7 1.0 0.4 1.5 0.5 3.4 35 2.8
8 1.0 0.4 1.5 0.5 3.4 35 2.4
9 1.0 0.4 1.5 0.5 3.4 35 23
10 1.0 0.4 1.5 0.5 3.4 35 2.1
11 1.0 0.4 1.5 0.5 3.4 35 1.9
12 1.0 0.4 1.5 0.5 3.4 35 1.8
extension 1.0 0.4 1.5 0.5 34 3.5 1.7

(3)MITL [ml %l i, B MITL PN ] (9 55 B il 4 b 25 s A0 T OB B S B0 vl 2 0 o B, SHfe R (ARG 2 22 5K R A
AL SE B, IR 22 R PRI 2% (R BEAT 1.5 mm BB/ IME; (4) MITL #2544 67 8, B MITL PN £ -5 8% i S5 it 7]
R WO, PR S S5 A8 1 T (2 15 T MITL Bl 2R ) o7 B 98775 O 22 38 Y — 2 [RGB e 22 . R S 25 [ Jeg BRPE, R ) 2
Heale S NN 0 o R g i P 940 00 2, T A PR A A SR TR i 15 2 46 [, 1 0018 22 4R AR 48— HX 0.5 mm,
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Table 2 Allocation of fundamental alignment errors

No. measured object measuring items criteria
1 generator output flange verticality +0.1°

horizontal position +] mm

2 cavity rail ) -
height position +1 mm
3 cavity axial position +5 mm
) horizontal position +3 mm

4 MITL rail ] -
height position +1 mm
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Fig. 2 Alignment measurement spot image and the results of generator output flanges
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Fig.3 Alignment measurement spot image and the results of cavity rails
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Fig. 4 Target base mechanism and 12-stage cavities after adjustment
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Fig. 5 Alignment measurement results of cavity coaxiality and axial position
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