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Multi-cell temperature mapping (T-map) system for 1.3GHz SRF Nb cavities has been developed at Cornell. T-map system consists of
nearly two thousand thermometers array positioned precisely on an exterior cavity wall and is capable of detecting small increases in
temperature. It has achieved a 1mK resolution of niobium surface temperature rinsing in superfluid liquid helium. We have upgraded the
system to be capable of monitoring the temperature profiles of quench spot on cavity. The recent results , especially quench
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\Ecalizations, of T-map during cavity tests and details are presented on poster. /
[ Cornell’s multi-cell T-map system ] Thermometer schematic e
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[ Sensor sensitivity and resolution ]

Sensor c_alibra_tion Standard deviation vs. sampling number
K The temperature rise of ~20mK on the exterior wall is estimated against a 1.3GHz SRF cavity with Qo of\ 0.65 mx_m_mp , 100 7 o Measurement value
2.0e10 at 16MV/m in 2.0K helium bath. The sensor is able to detect the temperature rise of the cavity - _ ¥ Datafor Sensor (55)11T =0.0067760nRIT +.0 18408 (R +1 4366°In(R) 38303 |
wall with 25% efficiency . Thus the resolution of this T-map is required to be approximately 1mK. o === Theoretical curve
* A well-calibrated Lakeshore Cernox thermometer is utilized as a temperature reference for the helium i MR
bath during cooling down from 4.2K to 1.6K. 051 Tha
 To avoid measurement error caused by bath temperature variation, the data-scan program measures a g
bath temperature right after each T-mapping sensor measurement. Therefore each Allen-Bradley §°'45 I ;" 107 TS
resistor has an individual calibration curve and fitting parameters. S 04 : E h N N=14
* Fitting curves give dR/dT which represents the sensitivity of each sensor. dR/dT is approximately - 7 . “‘n../
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* Increasing measurement sampling number (2V) is an effective way to reduce noise from the electronic 0.3} ¥ 1 - 3 4 box? + +d M
system. The standard deviation is reduced to about 2Q, when N is set to 14, corresponding to a - T Ant nX tnX L
sampling number of about 16000. The noise from the electronic system is about 200uK in 2K helium x = In(R) 1 | | |
bath; and 67uK in 1.6K helium. The total scan time is about 100s and the total noise of the T-map 000 2000 3000 4000 5000 6000 7000 8000 100 1000 _ 10000 100000
\ system is about 1mK. Multi-cell T-map has achieved the initial target resolution. / Resistance (Ohms) Sampling number (2/N)
Simulation results on temperature rinsing vs. gradient
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Conclusions ]
Quench localization by T-map, AES022 Quench localization by T-map, AES022 [
None N2-dope; Quench spot at 23MV/m l / \
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Confiaurat 7cat  ~ y) oo i i T- . .
T i 4t i ceon T e * Cornell multi-cell T-map system has been developed and successfully
E ;azmdeq“emh spot before/after i installed on multi-cell cavities and tested in 2K helium bath.
i :m : Ch2 205097 | K -aope. H : M H
— 0~ * The system had achieved 1mK resolution in 2K helium bath.
= N2-doped;Quench spot at 15MV/m = * Multi-cell T-map system becomes more functional by upgrading the
| & control programs. The system is capable of not only detecting hot
=t S - W spot, but also monitoring cooling front during the fast cool, detecting
w] =9 quench signal with time profiles.
| 2 e The combination of T-map, OST, and optical inspection is very strong
R . - tool to investigate cavity quench phenomena. Further R&Ds with
g o these tools are expected to bring more understandings of Nb SRF
R . cavities
Optical Inspection found defect at : : :
" the quench location. - * More effort on converting T-map data into Qo-map of Nb cavity
\ surface is ongoing.
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