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Introduction Slow & Coarse Tuner Com ponent « The hysteresis of the stepper motor was tested by first operating it in
» The SRF cavity tuner has three roles: 6502 | ,.\.. | B~ “ o« This frequency at 2 K before short step increments and the_n in Igrgg step increments
« (1) Itis needed for active microphonics compensation <% . oS | tuning is called 2 K landing ° In the short-range hysteresis with increments of 10 steps, the
. . " _ G015 T, 650.1 frequency (f ) difference between the compression and relaxation sweep is 30 Hz,
« (2) Itis also used for moving the cavities to the nominal frequency q Y \I2 K Landing . .
. m Unrestrained . as shown in Fig. 3 for both cavity types. The 30 Hz value of the slow
after cooling to 2 K L 6501fposion  ws .0:2* The slow coarse tuner has . . .
| | | = S th - f 6 tuner hysteresis is consistent with the stepper motor actuator
* (3) Lastly, itis used for protecting the cavity during pressure tests s FegIons of peration. backlash measured with the LCLS-Il tuner. This is also within the
 The double lever tuner will be used for both the  =0.61 and 8 = L \ ¢ & 1. Thefirst region Is when the hyst | ificati | in Table 1 |
. - .. . - o e 075 Hafstep tuner can stretch the cavity ysteresis speciiication given In- 1able _ _
0.92 five-cell 650 MHz elliptical cavities, Fig. 1 shows the tuner ol 125 Hafstep \ W, oo via the safety rods, in this * The sensitivities of the tuner in this short range are given in Table 2
installed ’ region  piezos a,re ot and are within the specification given in Table 1. In the long-range
* The tuner specifications for the 650 MHz cavities are shown in Table S ar 1 i a2 engaged, this region is not hysteresis a span of 10° steps was used, and results are shown in
1 Miotor Steps <10” ’ Fig. 4. These values demonstrate that the stepper motor can tune the

used during operation.

The second region is the cavity to 650 MHz and has a large range.

* Both components were tested at 2 Figure 2: Tuner operation after cooldown to 2 9

K operation K. The left axis corresponds to the 3; = 0.61 : :
: Thepresults Fown are for bafh fhe | CAVitY and the rightto B=0.92 cavity. unrestrained region where Fast & Flne Tuner Component
8=0.61 and B =092 650 MHz the cavity frequency changes slightly or not at all. This region is o + sonmems 5061 | © 1€ tuner consists of two piezo
elliptical cavities caused by the safety gap setup at room temperature. The piezos are TR o momses 0 | capsules which contact the cavity.
not engaged, hence the small frequency change. 649.9995 The piezo actuator can expand by
3. The last region has both piezos in contact and is used for normal 645,990 34 + 2 ym when 100 V is applied

| at room temperature.
. |+ At2 K and 100 V on both piezo
el 4 capsules, the cavity frequency

operation

649.9985 -

Frequency [MHz]

649.998 -

Table 2 : Measured figures of merit of the 650 MHz cavity tuner. 649.9975

Be = 0.92 Bc = 0.61 o] shift was -2.4 kHz for 3=0.92 and -
fZ K Landing [M HZ] 650 070 650 124 o | | | N\ 36 kHZ for B=O61
Funrestrained [MHZ] 650.107 TBD T S 0 WT N PIOZO CAN DO ModUESd DY
S PHYTRON Measured piezo preIOad 37 TBD Figure 5: Piezo hysteresis for both types Sma In.CrementS. sUc aSI : m ]’c
Fiqure 1: 650 MHz B.=0.92 with tuner and kHz] of cavities with 20 V intervals, both piezos this Iachleve.s a pIezo reso ut!on 0
other ancillaries inside the STC cryostat UnreStra|ned gap [um] 100 TBD were used. 05 Mz meetlng the SpeCIfICathn
at the MIDB factlity In Fermilab Motor Steps to 650 MHz 93333 99200 given in Table 1.
Table 1 : 650 MHz cavity and tuner specifications for different geometries. - * The temperature of the piezo can be estimated to be in the range of 95
B, =092 B;=0.61 Motor Sensitivity [Hz/Step] 0.75 1.25 to 105 K, based on motor temperature and capacitance which was 5.8
Cavity Stiffness [kN/mm] 5 4 Motor Range [kHz] 212 214 uF.
Cavity Tuning Sensitivity [Hz/um] 150 240 Piezo Sensitivity [Hz/V] -24 -36 -
Tuner System Stiffness [KN/m] > 40 > 40 Conclusion |
Lowest Mechanical Resonance of Cavity-tuner ~ >100 >100 650.00105 - . e * The results show that the slow-coarse range for the is 212
System [HZ] _ o so0sp |00 esotel X | e 902 gy kHz for 3=0.92 and 214 kHz for =0.61
gltow unl\i rtFrelguenlc 3; RaFng/“t(Hz]] 2<O10 2<O1O - . B AN {1998 * The hysteresis for the slow tuner is 30 Hz which is within
epper Motor Resolution [Hz/step S = s e ssoooout 5 FEOVE lacose = specifications shown in Table 1
Slow Tuner Hysteresis [Hz] <100 <100 g N\ cs0000az & £ 18 4 %. B P . .
Piezo Tuner Frequency Range (at 120 V) [kHZz] 1.2 1.2 VN B N N o E s : A * The fast-fine component test yielded a response of -24 Hz/V
Piezo Tuner Resolution [HZ] <0.5 <0.5 ey T ,: Y[ for 5=0.92 and -36 Hz/V for 3=0.61
e ot e "*:' % e * This gives a large range for compensation of microphonics for
J YV V VY e e o 6500009’ s 00 o CW operation and complements slow tuner compensation
P I P-I I ENERGY Science Motor Steps Motor Steps «10% . . .
| | with fine frequency adjustment
-\MAAJ- Flgure 3: Short step hyStereS|S of the Figure 4- Large step stepper motor o .
stepper motor for both cavity types. hysteresis.  All specifications were met
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